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[6560-01]
Title 40—Protection of Enviro‘nmem

CHAPTER I—ENVIRONMENTAL
PROTECTION. AGENCY

SUBCHAPTER C-—-AIR PROGRAMS

[FRL 937-5]

PART. 50--NATIONAL PRIMARY AND
SECONDARY AMBIENT AIR QUAI.-
ITY STANDARDS .

- National Primary ond Secondary Am-

bient Air Quality Standards for
Lead

AGENCY: Environmental Protection
Agency.

ACTION: Final rulemaking

SUMMARY: EPA is setting a national
ambient air quality standard for lead
at a level of 1.5 micrograms lead per
cubic meter of air (ug Pb/m?), aver-
aged over a calendar quarter. This
final rulemaking follows a 1978 court
order to list lead as a criteria pollutant
for the development of an ambient

standard, and the Agency’s issuance of

a proposed standard on December 14,
1977. In. response to comments re-
ceived on the proposed standard, EPA
has changed the averaging period for
the standard from a calendar month
to a calendar quarter, and has clarified
the health basis used in selecting the
standard level.

In establishing the level of the final
standard, EPA has determined that
young children (age 1-5 years) should
be regarded as a group within the gen-
eral population that is particularly
sensitive to lead exposure. The final
standard for lead in air is based on
" preventing most children in the

United States from exceeding a blood:

lead level of 30 micrograms lead per
deciliter of blood (ug Pb/dl). Blood
lead levels above 30 ug Pb/dl are asso-

ciated with the impairment of heme.

synthesis in cells indicated by elevated
erythrocyte protoporphyrin (EP),
which EPA regards as adverse to the
health of chronically exposed chil-
dren. There are a number of other ad-
verse health effects associated with
blood lead levels above 30 pg Ph/d), in
children as well as in the general pop-
ulation, including the possibility that
nervous system damage may occur in
children even without overt symptoms
. of lead poisoning.

DATES: Effective: OQctober 5, 1978,
- After promulgation, States will have
nine months (until’ July 5, 1979, to
prepare and submit to EPA plans for

attainment of the standard by no later .

than October of 1982. EPA's final reg-
ulations for the development af State

RULES AND REGULATIONS

implefnentation plans appear’ else-
where in this FEDERAL REGISTER.

FOR FURTHER ' INFORMATION
CONTACT:

Mr. Joseph Padgett, Director, Strat-
egies and Alr Standards Division,
Office of Air Quality Planning and

- Standards, U.S. Environmental Pro-
tection Agency, Research - Triangle
Park, N.C. 27711, telephone 919-541-
5204.

_ Avmatu'n' OF RELATED INFORMATION -

A docket (No, OAQPS-77-1) contain-

ing the information used by EPA in

the development of the proposed
standard is ayailable for public inspec-
tion and copying between 8 am. and
4:30 p.m., Monday through Friday, at
EPA’s Central Docket Section, Room
2903B, Waterside Mall, 401 M Street
SW., Washington, D.C. 20460.

The Federal reference method for
collecting and measuring lead and its
compounds in the-ambient air is pub-
lished in appendix G to this promulga-
tion. This FEpERAL REGISTER also con-
tains proposed regulations under 40
CFR Parts 51 and 53 for equivalent

lead air monitoring methods, final -

rules for the development of State im-
plementation plans promulgated
under 40 CFR Part 51, and an advance
notice of proposed rulemaking under
40 CFR Part 51 for ambient monitar-
ing in the vicinity of certain industrial
plants with lead emissions. Additional
information for the development of
the State implementation plans is con-
tained in the document Supplemen-
tary Guidelines for Lead Implementa-
tion Plans. The environmental and
economic impacts of implementing
this standard are described in an envi-
ronmental impact statement and an
economic impact assessment. These
documents are available for public in-
spection and copying at the Central
Docket Section (address above). Copies
may he obtained upon request from

Mr.. Joseph Padgett at the above ad-

The documents Air Quality Criteria

for Lead and Control Techniques for
Lead Air Emissions were issued at the .

time of proposal. The Control Tech-

niques Document is available upon re-

quest from Mr. Joseph Padgett at the

above address. The Air Quality Crite-

ria Document can be obtained from:
Mr. Michael Berry, Environmental
Criterila and Assessment Office, MD-
52, Office of Research and Develop-
ment, U.8. Environmental Protection
Agency, Research Triangle Park, N.C.
27711, telephone 919-541-2266,

SUPPLEMENTARY INFORMATIO’N H
BACKGROUND

Lead is emitted to the atmosphere
by vehicles burning leaded fuel and by
certain stationary sources. Lead enters

the human body through ingestion

and inhalation with consequent ab-

sorption into the bloodstream and dis-
tribution to all body tissues. Clinical,
epidemiological, and toxicological

- studies have demonstrated that expo-

sure to lead adversely affects human
health,

EPA's initial approach to controlllng
lead in the air was to lUmit the lead
emissions from automobiles, the prin-

" eipal source of lead air emissions. Reg-

ulations for the phasedown of lead in
the total gasoline pool were promul-
gated in 1973, and, following litigation,
modified and put into effect in 1976.

The Agency has also established regu- -

lations requiring the availability of no-
lead gasoline for ecatalyst-equipped
cars. EPA also intended to control
emissions from certain categories of
industrial point sources under section
111 of the Clean Air Act.

In 1975, the Natural Resources De-
fense Council (NRDC) and others
brought suit against EPA to list lead
under section 108 of the Clean Air Act
as a pollutant for which air quality cri-
teria would be developed and a nation-
al ambient air quality standard estab-
lished under section 109 of the Act.
The Court ruled in favor of NRDC.
(NRDC, Imec. et al v. Train, 411 F.
Supp. 864 (S.D.N.Y., 1976) aff'd 545 F.
2d 320 (2d Cir. 1976).) EPA listed lead
on March 31, 1976, and proceeded to
develop air quality critena a.nd the
proposed staridard.

On December 14, 197'7. EPA pro-
posed a standard of 1.5 pg Pb/m? cal-
endar month average, proposed the
Federal reference method for monitor-

Ing air lead levels, issued the docu-

ments Afr Quality Criterla for Lead
and Control Techniques for Lead Air
Emissions and proposed regulations
for State implementation plans, EPA
invited public comments during the
period from December 14, 1977, to
March 17, 1978, on the standard, refer-
ence method, and the SIP regulations.
Additional comments on these matters
were provided to EPA at a public hear-
ing held on February 15-16, 1978.

LEGISLATIVE REQUIREMENTS Fror Na-
TIONAL AMEIENT AIR QUALITY STAND-
ARDS

Sections 108 and 109 of the Clean
Air Act govern the development of na-
tional ambient air quality standards.
Section 108 instructs EPA to docu-
ment the sclentific basis for the stand-
ard: -

Section 108(aX2). The Administrator shall
issue alr quality criteria for an air pollutant
within 12 months after he has included such
pollutant In a list under paragraph (1). Air
quality criteria for an air pollutant shall ac-
curately reflect the latest scientific knowl-
edge useful in indicating the kind and
extent of all identifiable effects on public
health or welfare which may be expected
from the presence of such pollutant in the
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ambient air, in varying quantities. The crite-
ria for an air pollutant, to the extent practi-
cable, shall include information on—

(A) Those variable factors (including at-
mospherie conditions) which of themselves

_ or in combination with other factors may

alter the effects on public health or welfare
of such air pollutant; :

(B) The types of air ponutam‘.a which,
when present in the atmosphere, may inter-
act with such pollutant to produce an ad-
verse effect on public health or welfare; and

(C) Any known or anticipated adverse ef-
fects on welfare.

Section 109 addresses the s,ctual set-

ting of the standard:

Section 109(bX1), National primary ambi-
‘ent ailr qualjty standards, prescribed under
subsection (a) shall be ambient air quality
standards the attainment and maintenance
of which 'in the judament of the Adminis-
trator, based on such criteria and allowing
an adequate margin of safety, are requisite
to protect the public health. Such primary
standards may be revised In the same
manner as promulgated.

(2) Any national secondary amblent air
quality standard prescribed, under subsec-
tfon (a) shall specify a level of air quality
the attainment and maintenance of which
in the judgment of the Adminiatrator, based
on such criteria, is requisite to protect the
public welfare from any known or anticlpat-
ed adverse effects associated with the pres-
ence of such air pollutant in the ambient
alr. Such’' secondary standards msay be re-
vised in the same manner as promulgated.

In order to conform to the require-
ments of section 109, EPA has based
the level of the lead air quality stand-
ard on information presented in the

criteria docurent pertdining to the’

health and welfare implications of

lead air pollution. This is in contrast"

to other sections of the Act under
which EPA considers economic costs
and technical availability of air pollu-
tion control systems in determining
emissions limitations. It is clear from
section 109 that the Agency should
not- attempt to place the standard at a
level estimated to be at the threshold
for adverse health effects, but should
set the standard at a lower level in
order to provide a margin of safety.
EPA believes that the extent of the
margin of safety represents a judg-
ment in which the Agency considers

. the severity of reported health effects,
the probability that such effects may

occur, and uncertainties as to the full

biological significance ot exposure to--

lead.
Comments” resulting from external

review of the air quality criteria and -

the proposed. standard highlight dis-
agreements on a2 number of areas eriti-
cal to EPA’s rationale for-the stand-
ard. However, the scientific data base
provided in the document Air Quality
Criteria for Lead is as extensive as
that for any other regulated air pol-
Jutant. Also, at every stage of develop-

.ment of the air quality criteria and

the standard, EPA has facilitated and
received broad external participation.

RULES AND REGULATIONS

EPA regards as inevitable the presence
of scientific disagreement and uncer-
tainty about key factors relevant to
environmental standards. Provisions

‘of the Act requiring timely promulga-

tion-of the standard, and requirements

_ for periodie future review of air qual-

ity eriteria and standards indicate con-
gressional intent that the Agency pro-
ceed even where scientific knowledge

is not complete or full scientific con-.

sensus is absent. |

SUMMARY OF Gmmx. Pm'nmcs FroM
AIR QUALTTY CRITERIA FOR LEAD

Following the listing of lead as a ori-

teria -pollutant, EPA developed- the .

document, Air Quality Criteria for

Lead. In the preparation of this docu--

ment, EPA provided opportunities for
external review and comment on three
successive- drafts. The document was
reviewed at three meetings of the Sub-
committee on Scientific Criteria for
Environmental Lead of EPA’s Science
Advisory Board. Each of these meet-

ings was open-to the public and a

number of individuals presented both
critical review and new information
for EPA’s consideration. The final cri-

teria document was issued on Decem- -

ber-14, 1977. -
From the scientific information in
the criteria document, EPA draws con-

clusions in several key areas with par-

ticular relevance for the ambient air
quality standard for lead.

1. There are multiple sources of lead
exposure. In addition to air lead, these
sources include: Lead in paint and ink,

lead in drinking water, lead in pesti- °

cides, and lead in fresh and processed
food.

2. Exposuretoairleadcanoccurdi—
rectly’ by inhalation, or indirectly by
ingestion of lead contaminated food,
water, or nonfood matenals including
‘dust and. soil,

‘3. There is sxgmﬂmnt 'individual
variability in response to lead expo-
sure. Even within a particular popula-
tion, individual response to lead expo-
sure may.vary widely from the average
response for the same group. Certain
subgroups within the general popula-

-tion are more susceptible to the ef-

fects of lead or have greater exposure
potential, Of these, young children
represent . a population of foremost
CONCern.

4. Three systema within the human
body appear to be most sensitive to
the effects of lead—the blood-forming

_or hematopoietic system, the nervous -
system, and the renal system. In addi- .
tion, lead has been shown to affect the -

normal functions of the reproductive,
endocrine, hepatle, cardiovascular, im-
munologic, and gastrpintestinal sys-
tems. . :

5. The blood lead level thresholds
for various biologic effects range from
the risk of permanent, severe, neuro-
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logical damage or death as blood leads
approach and exceed 80 to 100 pg Pb/
dl in children down to the inhibition
of an enzymes system as low as 10 pg
Ph/dl. -
6. Lead Is a stable compound, ubiqui- -
tously distributed, which persists and
aecumulates both In the environment
and in the human body. In developing
the proposed standard, EPA used
these findings to arrive at a standard
level of 1.5 ug Pb/m3, calendar month
average.. This level was derived from

‘the Agency’s judgment that the maxi-
_mum safe blood lead level (geometric

mean) for a population of young chil-

dren was 15 pg Pb/dl and, of this

amount, 12 ug Pb/dl should be attrib-
uted to nonair sources. The difference
of 3.0 ug Pb/dl was estimated to be the
allowable safe contribution to mean
population blood lead from lead in the
ajr. With epidemiological data indicat-
ing a general relationship of 1:2 be-

.tween air lead (ug Pb/m?* and blood

lead (ug Pb/dl), EPA determined that
the level for the proposed standard -
should be 1.5 pg/m?

SUMMARY OF ANTICIPATED IMPACTS

““While the level of the standard is
based on health considerations, EPA
has conducted economic and environ-
mental studies to assess the potential

" impacts of the standard selected. EPA

estimates that the existing regulations
for the phase-down of lead in gasoline,
combined with the increasing use of
no-lead gasoline for catalyst-equipped
cars, will result in attainment of the
standard in urban areas where auto-
mobile exhaust is the dominant source
of air lead. No additional pollution
controls are anticipated for these
areas. _ :

EPA’'s economic analysis does indi-
cate that there may be significant
problems in attainment of the stand-
ard in the vicinity of nonferrous smelt-
ers and other large industrial sources
of lead emissions..This assessment is
based, however, on studies using gen-
eral emission factors and plant con-
figurations, combined with dispersion
modeling. In the development of State
plans to implement the standard, EPA
is encouraging affected industries and
State agencies to gather plant-specific
technical data, ambient air quality
data, and assessments of alternative
engineering controls. With this infor-
mation, the Agency will be able to
more accurately evaluate the impact
of the standard and better consider
approval of alternative approaches to
emission control in the State plans.

Also, EPA {s ‘encouraging atffected
firms and State agencies to evaluate In
the early design phase, strategles .
which take into consideration the
workplace standard for .airborne lead
which will be promulgated by the Oc-
cupational Health and Safety Admin-
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istration (OSHA). EPA believes that
_ this approach will facilitate applica-
* tlon of control technologies which
meet the requirements of both agen-
cles. In working with OSHA to esti-
*mate the combined impact of the
OSHA and EPA standards, in coordi-
nating compliance strategies, and in
reviewing State plans implementing
the ambient standard, EPA intends to
avoid an approach which would foster
uncertainty in the investment deci-
sions of affected firms.

The Agency will make every effort
to insure that all opportunities to
avoild plant closures are examined,

while at the same time assuring pro- ...

tection from clear risks to the public
health.” -

SUMMARY OF COMMENTS RECEIVED

During the comment period from
December 14, 1977, to March 17, 1978,

and at the public meeting on February

15-16, 1978, EPA received 95 written

and oral comments addressing the pro-.

posed standard or the requirements
for State implementation plans. Al

comments opposing the standard as .
excessively stringent (25) came from .

representatives of affected industries,
and 20 of these counter-proposed 5.0
p€ Pb/m?, calendar quarter average, as

“the appropriate level for the standard.

Comments Received-OppouM the Wﬁ
stendard of 1.5 ug/m’ Celendar Month
Average as Excexsively Stringent

op- En-
posed * dorsed ?

Company

Amax Lead & Zine, Ine
American Mining Congress ...
American Petroleum Inatitute......
ASARCO.
Associated Octel Co., Ltd....cccrvinm
Battery Coundi] International ..
Bethlehem Steel Corpu.camrn

C & D Batteries Dlviainn................
E L du Pont de Nemoura & Co.,
Ine
ESA Laboratories, INC.c.uuiam
Ethyl COrp . muncsisssessssnsstrrarmer
General Battery COorp w s
General Motors Corp
Getty Refining & Marketing Co...
HECLA Mining

L+

s b ey

Eerr-McEee Corp
Lead Industries A3socintion ...
Nalco Chemi

N L Industries, Ing.... e
Prestolite Battery Division ...

. Secondary Lead Smeltars Aasoci-

\ ation .

" Shell 0il Co,
St. Joe MInerals Cord.mmmmemems
Texaco, Inc
United Machinery Group
Vulean Materiala Co

MBI M DB BMDAME BB BB b 3

115 ug/m? calendar month.
15.0 uyg/m?* calendar quarter (or other nvemcinz
perlod)

SummarY; Forty-flve comments received from 29
corporations or their representatives; 28 of the 29
firms opposed the proposed standard of 1.5 ug/m?,
calendsr month average; 20 endorsed an alternative

BBt MMBEMMN WM

MM M MMMN

-RULES AND REGUI.A'I'I‘ONS

standard ol’ 5.0 pg/md, ealendar quarter average (or
other averaging Dé od),

Four comments opposed the -pro-
posed standard on the grounds that it
was not - sufficiently protective of

health.

CoMMENTS RECEIVED OFPPOSING FPROPOSED

Lean Arr Qmmrfwmm or 1.5 pg/m?,
CALENDAR MONTH AVERAGE, IN FAVOR OF A
MCORE STRINGENT STANDARD .

Natural Resources Defense Council

- Dr, Sergio Piomelli, Director, Pediatric He-

matology, New. York University Medical
Center Public Interest Campaign

University of Connecticut School of Medi-
cine -

Comments supporting the level of
the proposed standard (17) came from
the medical community, Pederal agen-

cles, State and local public health.

agencies, and public interest groups. .

CoMMENTS RSCEIVED ENDORSING PROFOSED
-LEan AR QUALITY STANDARD OF 1.5 pg/m’
Cau:nnu Mom AVERAGE

snn avp LOCAL AGENCIES

. California Department of Health .
Massachusetts Department of Public Health
New York State Department of Environ-

mental Conservation

New York City Department of Environmen-
tal Protection

Tennessee Department of Publie Health

 Wisconsin Department of Natural Re-
spurces -

FEDERAL Aﬂlﬂm

Center for Diseagse Control, Public Hesalth
Service

Department of Transpartation

Food and Drug Administration

. Qeccupational Safety and Health Adminis-

tration

PUBLIC INTEREST GROUPS AND THE MEDICAL
COMMUNTTY

Committee on Environmental Huards.

American Academy of Pediatrics ~
D.C. Committee for Lead Elimination in the

District
League of Women Vot.era ot the United

States

" Natlonal Urban League ‘
.Herbert Needleman, Boston Children’s Hos-
" pital Medical Center

University . of North Carouna School of
Public Health .. -

‘In addition, EPA has received nu-
merous comments and correspondence -
- on the proposed standard after the of-

ficial end of the comment period.
Though EPA does not have a legal ob-
ligation to review. these documents, it
has, in the interest of fostering full
public participation in the rulemaking

process, reviewed these commerits and
correspondence as time permitted, As.

with all other documents considered
or examined hy EPA as part of its de-

- ¢ision process, these documents have

been placed in the public docket and
have become part of the administra:
tive record of this decision. ‘-

The comments received by EPA did
not_challenge three aspects of the pro-
posed standard;

1, The basic structure of the ratio-
nale used by the Agency in deriving
the level of the proposed standard.

- 2. The selection of young children as

. & population particularly at risk to

lead exposure. -
3. The attribution of 12 ug Pb/dl out
of the target mean population blood

- lead level of 15 ug Pb/dl to nonair
sources of lead for the purposes ot set- -
_ting the air standard,

Significant comments were recexved.
however, on the following key areas

\ Frelating to the standard:

. 1. The elevation of erythrocyte pro-
toporphyrin (EP) as the first adverse
hesalth effect with increasing lead ex-
posure rather than the decline of he-
moglobin levels,

2. The blood lead threshold level for

elevated EP.

3. The incidence of health effects in
populations residing in the vicinity of
industrial sources of lead pa.rtlculate
emissions.

4. The relationship descr‘lbmg the re-
sponse of lead in the blood to lead in
the air. )

5. The statistical form and averaging
period for the standard,

6. The appropriate margin of safety.

7. The limitation of the standard to
the respirable fraction of total air lead
particles.

8. The economic impa.ct of the stand-
ard.

9. 'I'he State hnplementatmn plan
regulations. -

10. The Federal reference method

for monitoring lead air quality.

11. The administrative procedures
employed by EPA in the development
of the standard and the provision for
public¢ participation,

A review of the comments received
and their disposition has been placed
in the rulemaking docket (OAQPS-T7-
1) for public inspection. The following
paragraphs summarize the significant
comments and present the Agency’s
lindings.: .

THE HEALTH SIGNIFICANCE OF ERYTHRO-
CYTE PROTOPORPHYRIN ELEVATION

Ten commenters disagreed with
EPA's conclusion that the impairment

" of heme synthesis indicated by elevat-

ed erythrocyte protoporphyrin (EP)
constituted an adverse health effect.
Reasons for this disagreement includ-
ed: : -

1. An elevated level of EP is not
itself toxic to the cells in blood or
other tissues.

2. EP elevation, while Indicating a
change in heme synthesis, does not in-
dicate an insufficlent production of
heme, or hemoglobin.

3. BP elevation and the alteration of
heme synthesis does not imply impair-
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ment of other mitochondrial fune-
tions, - ' '

4. EP elevation is not associated with
impairment of other heme proteins,
particularly cytochrome P—450. .

6. Elevated EP may be caused by

" conditions other than- eéxposure ' to

lead, particularly iron deficiency. -
Five commenters agreed with EPA's
conclusions about the health signifi-
cance of elevated EP citing the follow-
ing arguments:
1. The interferéence of lead in a fun-
damental cellular metabolic function

‘to the extent that there i3 accumula-

tion of a substrate Is physiological im-

. pairment, even without the presence

of clinical evidence of disease, .

2. It is prudent medical practice to
intervene where subclinical indicators:
of physiological impairment are pres-
ent, : :

3. The impairment of heme synthe-
sis resulting from genetic or dietary
factors places a child at enhanced risk
to lead exposure. . .

4. There is evidence to suggest that
impaired heme synthesis may affect-
the function of neural or hepatic
tissue even at levels where heme pro-
duction is sufficient for hematopoiesis.

AGENCY RESPONSE

EPA agrees with the comments re—
ceived that the initial elevation of EP

.83 a result of exposure to lead, while
indicating an impairment of heme syn-

thesis, may not be a disease state or be
seen as a clinically detectable decline.
In performance, However, the eriteria

" document points out (p. 1-13) that this

impairment does increase progresstve.
ly with lead dose. ' -

The hematological effects described above
are the earliest physiological jmpairments

- encountered as a function of Increasing lead

exposures ag (ndexed by blood lead eleva-
tions; as such, those effects may be consid-
ered to represent critical effecta of lead ex-
posure. Although it may be argued that cer-
tain of the initial hematological effects
(such as ALAD inhjbition) constitute rela-
tively mild, nondebilitating symptoms at
low blood lead levels, they nevertheless.
signal the onset of steadily intensifying ad-
verse effects as blood lead elevations in-
crease. Eventually, the hematological ef-
fects reach such magnitude that they are of
clear-cut medical significance as indicators
of undue lead exposure,

The fact that other conditions, such
as iron deficiency -may also Impair
heme synthesis, does not obviate con-

. cern that lead is interfering with an

essential biological function. There is
the possibility that a nutritional def--
ciency is an additional stress to the
heme synthetic system which may in-
crease the sensitivity of a child to the
adverse effects of lead exposure. -
EPA notes that there s general
agreement that heme and heme-con-
taining proteins play important roles
in the oxygen fixation pathways in al] -

RULES' AND REGULATIONS

cells. While the effects of low-level
lead exposure on the heme synthetic
pathway in erythroid tissue have been
extensively studied in part because of
the ease with which this tissue may be
obtained, other cellular metabolic sys-
tems utilizing heme are less well un-

derstood. EPA-does not have sufficient
information to conclude that impair--

ment of heme synthesis in other tis-
sues is not of concern until blood lead
levels are reached greater than those
associated with hematological effects.
The air quality ¢riteria document does
point out that this effect has been es-
tablished In other tissues and that

" other dose-response factors may apply.

The -effect of lead on the formation of

"heme is not limited to the hematopoietic

system. Experimental animal studies have
shown a lead effect on the heme-requiring
protein, cytochrome P-450, an integral part
of the hepatic mixed-function oxidase
(chapter 11), the systemic function of which
is detoxification of exogenous substances.
Heme synthesis inhibition also takes place
In neural tissue, (P, 13-5.) . .

In summary, the criterla document
states: . S

Elevation in protoporphyrin is considered
not only to be a biological indicator of im-
paired mitochondrial function of erythroid
tizssue but also an indicator of accumulation
of substrate for the enzyme ferrochelatase.
It therefore has the same pathophysaiologl-
cal meaning a3 increased urinary 3-ALA
(vide supra). For these reasons, accumula-
tion of protoporphyrin has been taken to In.
dicate physiological impairment in humans,
and this clinfcal consensus is expressed In
the 1975 Statement -of the Center for Dis-

ease Control (CDC), USPHS, The criterion.

used by CDC to Indicate an effect of lead on
heme function is an FEP level of 60 ug/dl in
the presence of a blood lead level above 30
pg/dl whole blood.

More -recent information relating to
threshold of lead effects indicites that FEP
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level of 15 pg/dl. Evidence offered for
a higher threshold included: :

1. The threshold accepted by EPA is
based on a study in which an inappro-
priate statistical technique,  probit
analysis, was employed. _

2. Application of a more appropriate
technique, segmented line analysis, re-
sults in a higher threshold, .

3. The study in question excluded
data on children with blood lead levels
in excess of 30 ug/dl.

4. Other investigators have reported
higher thresholds. .
- Comments in support of the 15 pg/dl
threshold maintained:

1. It.is proper to exclude values con-
sidered abnormal if the intent of the
analysis {s to determine an unbiased
effect threshold.

2, Other studies have reported
thresholds with error bands which in-
clude 15 pe/dL

3. Probit analysis is an appropriate
technique and differs only slightly
from the results obtained from seg-

-mented line analysis,

AGENCY RESPONSE

EPA agrees that the segemented line
technique provides a more accurate es-
timate of the correlation threshold of
EP elevation with increasing blood
lead; about 18.7 pg Pb/dl, and for this
reason considered changing its jude-
ments as to the maximum safe blood
lead level for a population of children,
However, as the target geometric
mean for a population is increased, a
greater percentage of children in the
population will exceed the maximurmn

.safe Individual level of 30 ug Pb/dl.

EPA estimates that at a population

* geometric mean of 15 ug Pb/dl, 99.5

levels begin to increase at a blood lead value -

of 15 to 20 ug Pb/dl blood In children and
women and, at a somewhat higher value, 20
to 28 ug Ph/dl blood, in adult men. (P. 13-5.)

EPA concludes that the state of ele-
vated EP must be regarded as poten-
tlally adverse to-the health of young
children. While the onset or a mild ex-

Dperience of this condition may be tol- .

erated by an individual, as with other
subclinical maniféstations of impaired
function, it is a. prudent public health

-Dractice to exervise corrective action

prior to the appearance of. clinieal
symptoms. The ecriteria document re-
ports that symptoms of anemia in chil-
dren may ocecur at blood lead levels of
40 pg/dl EPA has adopted 30 ug Pb/dl
as a maximum safe blood lead level for
individual children. -

THE BLOOD LEAD THRESHOLD FOR ELEVAT-
ED ERYTHROCYTE PROTOFORPHYRIN

Comments provided by t.exi organiza-

tions challenged EPA’'s conclusion -

that the threshold for the elevation of
EP occurs in children at a blood lead

percent of children will be below 30 pg
Ph/dl. At 16.7 pg Pb this percentage
falls to 98.7. EPA regards the number
of children predicted to be below 30 pg
Pb/dl as the critical health considera-
tion. For this reason, EPA has main-
tained its estimate of a geometric
mean of 15 ug Pb/dl as the target for
population blood lead, -

THE INCIDENCE OF HEALTH EFFECTS IN
POFULATIONS RESIDING IN THE VICINI-
TY OF INDUSTRIAL SOURCES OF LEAD
PARTICULATE EMISSIONS

Several comments cited situations in
which proximity to significant point
sources of airborne lead emissions
appear t0 have little or no health
impact on resident populations. This
was taken to imply that the air stand-
arc:l vtvl:s not necessary, to protect public
he: .

AGENCY RESPONSE

EPA acknowledges the variability of
the impact of exposure to air lead on
the potential for adverse health conse-
quences, It is clear that direct expo-
sure to air lead IS only one of the
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routes through which human expo-

sure occurs. It is for this reason that -

.the Agency has accepted the concept

that ‘only a portion of the safe popula. -

tion mean blood lead level should be
attributable to air lead exposure. The
presence or absence of health effects
in an exposed population is influenced
by a variety of factors including: Me-
teorology, terrain characteristics, geo-
logical and anthropological history,

personal and domestic hygiene, the oe- .

cupations of the population members,
and the food and nonfood materials

with which they come into contact..

Taking into account such variability, it
remains the Agency's belief that air-
borne lead directly and indireetly con.
tributes to the risk of adverse health
consequences and that sufficient clini.
cal’ and epidemiological evidence is
available to form a judgment as to the
extent of this contribution. This evi-
dence includes epidemiological studies

showing higher blood lead levels in
_urban areas where air lead levels were ~

elevated in comparison to rural areas.
There have also been a number of
studies linking elevated blocod lead
levels to industrial sources of lead

emissions. With regard to the 1972

study at El Paso, Tex., by the Center
for Disease Control, the criteria docu
ment reports:

It was concluded that the primary factor
associated with elevated blood lead levels in
the children was ingestion or Inhalation of
dust containing lead. Data on dletary intake
of lead were not obtained because the cli-
mate and proximity to the smelter prevent-
ed any farming in the area. It was unllkely
that the dietary lead intakes of the children
from near the smelter and farther away
were significantly different. (P, 12-15.)

With regard to the report of Yankel
et al. at Kellogg, Idaho, the criteria
document states:

Five factors Influenced, in a statistically
significant manner, the probability of a
child developing an excessive blood lead
level:

1. Concentrations of lead in amblent air
(ug/m¥

2. Concentration of lead In soll (ppm),

3. Age (years).

4. Cleanliness of the home (aubjectm
evaluation coded 0, 1, and 2, with 2 signify-
ing dirtlest). :

5. 'General classification of the parents’
occupation (dimensionless).

Although the strongest correlation found
‘'was between blodd lead levels and air léad
level, the authors concluded that it was un-
likely that Inhalation of contaminated air
alone could explain the elevated blood lead
levels observed. (P. 132-168.)

THE APPROPRIATE RELATIONSHIP .
BETWEEN LEAD IN AIR AND LEAD IN BLOOD

Several commenters questioned the
Agency's estimate that, for children,
one microgram of lead per cubic meter
air (ug Pb/m? results in an increase of

RULES: AND: REGULATIONS

twg micro'grams lead per deciliter
blood (ug Ph/dl). _
AGENCY RESPONSE .’

EPA has reviewed the studies dis-

cussed in the criteria document which
report changes in blood lead levels.

with different air lead levels, The
Agency believes that one of the
strongest. epidemliological studies is
that by Azar et al. in which personal
dosimeters were used to measure lead
intake. This eliminated some of the
uncertainty about the extent to which
alr quality observations accurately re-
flect actual exposure. From the Azar
data, the relationship of lead in the air
to lead in the blood, evaluated at 1.5
pg Pb/m* was 1:1.8. The Azar study
was, however, limited to an adult pop-
ulation.

A clinical study of adults, Grlfﬁn et
al,, gives roughly the same conclusion
for a group of adults confined to a
chamber with controlled exposure to
lead aerosol, This study was conducted
over a three month period with con-
trol over lead ingestion. As air lead
levels in the chamber ‘were increased
from 0.15 pg Pb/m? to 3.2 pg Ph/m?
the air lead to blood lead relationship
was 1:1.7, .

Because chﬂdren are known to have
greater net absorption and:retention
of lead than aduits, it is reasonable to

" assume that the air lead to blood lead

relationship for this sensitive popula-
tion, exposed to alr lead levels in the

range of the proposed standard, is

equal to if not greater than for aduits.
EPA also notes that the air lead to
blood lead relationship “is nonlinear
and may result In a higher ratio at
lower air levels, -

In an epidemiological study of chil-
dren near a smelter, Yankel et al., the
response of blood lead to air lead, av-
eraged over the exposure range, was
1.9. EPA believes that these studies as

well as others reported in the criteria -

document, support the criteria docu-
ment’s conclusion that:

Ratlos between blood lead lmla and air
lead exposures were shown to range general-
ly from 1:1 to 2:1. These were not, however,
constant over the range or air lead concen.
trations encountered. There are suggestive
data indicating that the ratios for children
are In the upper end of the range and may
even be alightly above it. There is also some
alight suggestion that the ratios for males
%) higher than thou {for females, (P, 12-

~

THE s-nmmm FORM AND PERIOD OF
_'I.'E! STANDARD

One commenter expressed the view
that, due to the lognormal distribution_.
of measured air lead, a not-to-be-ex-
ceeded standard of 1.5 pg/m? calendar
month average, would require sources
of air lead to achieve control of their
emissions. to a geometric monthly
mean of 0.41 ug/m? in order to prevent

the ocourrence of a vioclation. Another

- comment expressed the opinion that,

with the normal operation of a 6-day
pling. schedule, the number of

samples which could be collected in .-

the course of a calendar month would
not providé a statistically valid esti-
mate of the actual lead air quallty for
the period.
Several comments questioned the
health basis for the selection of the
_calendar month averaging period.

f

EPA RESPONSE

EPA accepts the consensus of com-
ments received on the scientific and
technical difficulties presented by the
selection of a calendar month averag-
ing period. The Agency.believes that
the key criterion for the averaging
period ' is the protection of health of
the sensitive population. In proposing
the 1.5 pg/m? standard, EPA conclud-
ed that this air level as a ceiling would
be =afe for indefinite exposure. of
young children. The critical question
in the determination of the averaging
period is the health significance of
possible elevations of air lead above
1.5 pg/m?® which could be sustained
without violation of the average of 1.5

_peg/m? In the proposed standard, EPA
chose a monthly averaging period on
the basis of a study showing an adjust-
ment period of blood lead level with a
change of exposure (Griffin et al.). Be-
cause of the scientific and technical
difficulties of the monthly standard,
EPA has reexamined this question and
concludes that there is little reason to
expect. that the slightly greater possi-
bility of elevated air lead levels within

- the quarterly period is significant for

health. This conclusion is based on the
following points; |

(1) From actual ambient measure-
ments, the distribution ‘of air lead
levels i3 such that where the quarterly
standard is achieved, there is little
possibility that there could be sus-

tained periods greatly above the aver-

age value. .
(2) While it is difficult t.o relate the

‘extent to which a monitoring network
actually represents the exposure situa-
tion for young children, it seems likely
that where elevated air lead levels do
-occur, they will be close to point of
mobile sources of lead air pollution,
Typically, young children will not en-
counter such levels for the full 24-
hour period reported by the monitor,

~ (3) There la medical evidence indi-

- cating that blood lead levels reequili-
brate slowly to changes in air expo-
sure. This serves to dampen the
impact of a short-term period of expo-
sure to elevated air lead.

(4) Direct exposure to air is only one -

of several routes of total exposure.
This lessens the impact of a change in
air lead on blood lead Jevela.
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On balance, the Agency concludes
that a requirement for the averaging
of air quality data over-calendar quar-
ter will improve the validity of air
quality data gathered without a sig-
~ nificant reduction in- the protective-

ness of the standard.

THE APPROPRIATE MARGIN OF SAFETY

Several comments recelved by the .

Agency criticized the-proposed stand-
ard for incorporating an excessive
margin of safety. This criticism was
based either on the view that the criti-
cal health effect, impaired heme syn-
thesis, was not of health significance
or on the view that EPA had employed
conservative estimates of the several
factors used in calculating the stand-
ard which, when combined, resulted in
" an excessively stringent standard.

Other comments were
which expressed concern that the
standard had little or no margin of
safety, particularly for certain sub-

groups within the geneml population .

of young children.
' AGENCY RESPONSE °

EPA does not agree that the impair-
ment of heme synthesis is.a physio-
" logical response to lead exposure that
{s without health significance. While
EPA does not find that this impair-
- ment is necessarily serious to health at

the point at which it tirst can be de- -

tected by the elevation of erythroeyte
protoporphyrin, at a threshold In a
range of 15-20 pg.Pb/dl, the Agency
does believe that abave blood levels of
30 ug Pb/dl this effect has progressed
to the extent that it should be regard-
‘ed as an adverse health effect. .
In determining the final ambient air
standard for lead, EPA has used
margin of safety considerations princi-
pally in establishing a maximum safe
blood lead level for individual children
at 30 ug Pb/dl and in determining the
percentage of children to be placed
. below this maximum level, about 99.5
percent. Using these factors, results in
a4 target geometric mean population
. blood lead of 15 pg Ph/dl. .

-In establishing other factors used in
calculating the standard, EPFA has
used margin of safety In the sense of
making careful judgments based on
available data, but these judgments

RULES AND REGULATIONS
lead-to be 1:2, the Agency used an epi-

' demiological study of children near a

smelter, Yankel et al.,, where response
of blood lead to air lead averaged over

‘the exposure range was 1 to 1.9, In

adopting 12 ug Pb/dl as the part of
blood lead attributable to nonair
sources, EPA is concerned that typical
levels for this component may BbBe

‘much greater, and that regulatory ac-

tions by other public health programs
may be necessary to achleve a 12 ug

- level,

received

.have not been at the precautionary ex- .

treme of the range of datd available to

the Agency.:In the case of the geomet-.

ric standard deviation (GSD), studies
reviewed fn the criteria document
-showed a range of 1.3 to 1.5. A stand-

ard based on a'1.5 GSD would be far’

more stringent than using 1.3, EPA
took the 1.3, however, because of its
concern that the total geometric
standard deviation contains variation

attributable to monitoring and analyt-

leal:methodology. In estimating the re-
lationship between air lead and blood

-

Because of the variability between
individuals in a population experienc-
ing a given level of lead exposure, EPA

finds it 1s impossible to provide the -

same amount of margin of safety for
all members in the sensitive popula-
tion; or to define the margin of safety
in the standard as a simple percent-
age. EPA does believe that the factors
it has used in designing the standard
provide an adequate margin of safety
for a large proportion of the sensitive
population. The Agency does not he-
leve that this maregin is excessively
large or on the other hand that the air

standard can protect everyone- from .

elevated blood lead levels.

THE IMPORTANCE OF THE R.ESPIRABLE
FRACTION OF TOTAL AIR LEAD LEVEL

The Agency received a number of
comments expressing concern that, be-
cause only a fraction of airborne par-
ticulate matter Is respirable, an air
standard based .on total air lead is un-
necessarily strlngent. )

AGENCY RESPONSE
EPA agrees that some lead particles

'aretoosmallortoola.rgetobedepos—
ited In the respiratory system. EPA-
. cannot conclude, however, that parti-

cles outside of the respirable range do
not represent an exposure hazard. A
significant component of exposure can

_be Ingestion of materials contaminated -
by deposition of lead from the air. In
. addition to the indirect route of inges-..

tion and absorption from the gastroin-
testinal tract, nonrespirable lead in

the environment may, at some point, .
become respirable through weathering
-or mechanical action. EPA concludes,

therefore, that total airborne lead,
both respirable and nonrespirable
Iractions, should be addressed by the
alrstandard.

THE ECONOMIC IMPACT OF THE PROPOSED
- . 'STANDARD.

A number of commenters were criti-
cal of the Agency's economic impact
assessment, and argued that the fore-
cast underestimated the severity of

_the economie lmpact to certain lead in- -

dustrlea.
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AGENCY RESPONSE

The comments. critical of the draft
impact statement did not include data -
which would allow EPA to confirm the ’
possibllity of more severe econormic -
impacts on certain source categories
including primary and secondary lead
smelters which could have difficulty in
limiting emissions sufficiently to
assure attaining the standard in their

- immediate vicinity, Under the Clean

Air Act, the primary responsibility for
implementing the standard is assigned
to the States and each State is re-
quired to submit a plan to EPA dem-
onstrating how attainment s to be
achieved. The actual economic impacts
of implementation are difficult to esti-
mate at this time since, following pro-
mulgation, States will have 9 months
to develop and submit these plans to
EPA. The plans must demonstrate at-
tainment as soon as practicable, but no
later than 3 years following the date
of plan approval, However, under cer-
tain circumstances, States may request
up to a 2-year extension of this dead-

‘line. Other sections of the Clean Air

Act may be used with the Administra-
tor’s discretion to grant further exten-
sions of compliance deadlines for im-
pacted industrial facilities.

EPA cannot.at this time accurately
predict the impact of this standard,
but with the timetable in the Act, sees
no reason to expect imminent closure
of any facility, The Agency Is commit-
ted to developing accurate data for -
specifie plants in cooperation with the
industry and State agencies in order to

- avold the imposition of unnecessary

controls. EPA’s principal concern,
however, must be to follow the man-
date of the Clean Air Act relating to
the protection of the public health.

. EPA believes that the economic
impact asessment is a reasonable fore-
cast of the economic consequences of
implementation of the standard.

_ THE PROPOSED STATE IMPLEMENTATION
: PLAN (SIP) REGD'I.ATIONS

" A summary of comments and the
Agency response Is ‘included in the
preamble to the final regulations pub-
lished elsewhere in this FEpERAL REG- -
ISTER.

- THE FEDERAL REFERENCE METHOD FOR
MONITORING LEAD AIR QUALITY

A summary of comments and the
Agency’s disposition is included in the
preamble to the fina]l] method pub-
lished elsewhere in this FEDERAL REG-
ISTER.

THE ADMINISTRATIVE PHROCEDURES EM-
FLOYED BY EPA IN THE DEVELOPMENT OF
THE PROPOSED STANDARD AND THE FRO-

- VISION FOR PUELIC PARTICIPATXDN -

Two commenters requested that
cross examination of witnesses be ai-

_F!DERAI. REGISTER, VOL. 43, NO. 194—THURSDAY, OCTOBER 5, 1978 -




46252 .

lowed inthe post-proposal publlé hear-
ing on the proposed standard and im-

plementation regulations, EPA also re- .

ceived a request to postpone the public

hearing and to extend the comment

period, citing the need to complete on-
going studies. .

AGENCY RESPONSE

Both the request for cross-examina-
tion and the extension of the com-
ment period were denied by the
* Agency. With regard to the request for
cross-examination, the Agency deter-
mined that, in lght of the extensive

review already conducted, cross-exami- -

nation was not likely to produce new
information or results that would jus-
tify such a significant departure from
the normal rulemaking process. Also
the existence of the normal comment
period was sufficient to allow interest-
ed members of the public to raise
qQuestions concerning the Agency's de-

terminations, Further, due to the ex-

tensive review opportunities available
at all stages of the regulatory develop-
ment, an extension of the comment
‘period was not ‘believed to be suffl-
ciently necessary to further delay the
schedule for prepa,rat.ion of the final
rule, -

C!.ARIP’ICATION or n.mm'rs or m
STANDARD

PFrom reviewing the comments re-
ceived, EPA wishes to clarify the fol-

lowing pointa in the presentation of

the rationale for the final standard:
(1) EPA is making a distinction be-

tween the blood lead level that.is the -

threshold for detection of the blologi-

cal effect, impaired heme synthesis,-

and the blood lead level at which this
effect has progressed to an extent that
it is regarded as adverse to health,

(2) EPA i{s making = distinction be-
tween estimating & maximum safe
blood lead level for an individual child,
and establishing a population target
geometric mean blood lead level- for
the sensitive population. . -

(3) EPA is making a distinétion be- .
tween what the contribution to blood
lead levels from nonair sources actual-
1y may be, and attributing a contribu-
. tion from nonair sources for the pur-

pose of standard setting. .

DERTVATION OF THE NUMERICAL LEVEL OF
THE FINAL STANDARKD .

EPA's objective in setting the level
of the standard is to estimate the con-
centration of lead in the air to which

all groups within the general popula- -

tion can be exposed for protracted pe-
riods without an unsacceptable risk to
health,

This estimate Is based on EPA’s .

‘judgment in four key areas:
(1) Determining the “sensitive popu-

lation’” as that group within the gener- .

al population which has the lowest
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threshold for adverse effects or great-
est potential for exposure. EPA con-
cludes that young children, aged } to
5, are the sensitive population.

(P Determining- the safe level of
total lead exposure for the sensitive
_population, indicated by the concen-

their fetuses. The stress of pregnancy
may place pregnant women in a state

more susceptible to the effects of lead,
and transplacental transfer of lead
may affect the prenatal development
of the child. There is, however, insuffi-

_clent sclentific information for EPA to .

. tration of lead in the blood. EPA con. -

cludes that the maximum safe level of
blood lead for an individual child is 30

ug Pb/dl and that population blood
lea.d. measured as the geometri¢ mean,
must be 15 pg Pb/dl in order to place

99.5. percent of children in the United "

States below 30 ug Pb/dl . -

(3) Attributing the contribution to
bhlood lead {from mnonair pollution
sources, EPA concludes that 12 ug Pb/

. dl of population blood lead for chil-

dren should be atttributed to nonair

exposure, -

(4) Determining the air lead level
which 15 consistent with maintaining
the mean population blood lead level
at 15 pg Pb/dL Taking inte account
expasure from other sources (12 ug
Ph/dl) EPA has designed the standard
to lmit air contribution after achiev-
ing the standard to 3 pg Pb/dl. On the

- basis of an estimated relationship of

elther confirm or dismiss this sugges-
tion. or to establish that pregnant
women and fetuses are more at risk
than young children.

THE MaxTMUM SAFE EXPOSURE FOR
CHILDREN

‘In determining the maximum safe
exposure to lead for children, EPA has
taken the measurement of blood lead
as the indicator of total lead dose.
There are other possible indicators of
exposure, for example the level of zinc
protoporphyrin  (ZPP), but most

- health studies reported in the criteria

- alr lead to blood lead of 1 to 2, EPA

concludes that the ambilent air stand-

ard should be 1.5 pg Ph/m? .
‘Bach of these four areas is discu&sed
/further in the following sections. ’

SERSITIVE POPULATION

EPA believes that the health of
young children is at particular risk
from lead exposure. This is because
children have a greater physiological
sensitivity to the effects of lead than
do adults and may have greater expo-

sure to environmental lead from play-

ing in contaminated areas. Other sen-
sitive populations identified by EPA
include those cccupationally exposed,
and pregnant women and their fe-
tuses. Comments received on the pro-
~ posed standard did not challenge
FPA’'s position that young children
are the most sensitive population for
determining the standard. A number
of comments did point out that within
the generai population of children

there were subgroups with enhanced -

. risk due to genetic factors, dietary de-

ticlencies, or residence in urban areas.”
EPA sascknowledges the higher risk.

status .of such groups but does not
have information either in the air
quality criteria or-in the comments re-
celved for estimating a threshold for
adverse effects separate from that of
all young children. Concern about
these high risk subgroups has, howev-
er, influenced EPA's determination of
the percentage of the population of
children (99.5 percent) to be main-
tained below 30 ug Pb/dlL

- EPA continues to be concerned
about the possible health risk of lead
exposure for pregnant women and

Lo

document utilize blood lead levels as
" indications of the mobile hody burden
of lead. The criteria document reports
the following table of effect thresh-
olds for children with increasing blood
lead levels,

mY OF LOWEST OBSERVED EFFECT LEVELS
IN YOUNG CHILDREN

. . pg PO/l
5 ALAD inhibition ““M\
Erythrocyte protoporphyrin elevation ...
Increnssed urinary 5ALA exeretion o
Ansmis

CoproporphyTin elevation .......rre—im.

Cognitive (CNS) deficits rrrr— 50-60
Peripheral neuropathies . e 50-60
Emephaloplthic symptoms 80-100

(P. 13-8.)

The first physiological effect assocl-
ated with increasing blood lead levels
is the inhibition of the enzyme §-amin-
olevulinic acid dehydratase (5-ALAD),
both in red blood cells (erythrocytes),
and in cells in other tissues. This
enzyme catalyzes the condensation of
two molecules of §-aminolevulinic acid
(3-ALA) to form porphobilinogen, one
of the components involved in the cel-

lular synthesis of heme. The criteria

document reports that the threshold

" for 8-ALAD inhibition in ch.ﬂdren is 10

pg Pb/dl
At blood lead levels above 10 ug Ph/

dl, the function of 3-ALAD is increas-

ingly inhibited by lead. The criteria
document states that 40 pg Pb/dl is
the threshold for elevation of &~-ALA
recognized as $-ALA in the urine or §-
ALA-U, an indication that §~ALA has
begun to accumulate in cells.

-EPA does not regard the inhibition
of ~ALAD above 10 ug Pb/dl as ad-
verse to health because of the absence
of evidence that there is an impair.
ment of heme synthesix until a thresh-

old of 40 ug Pb/dl is reached. The ac-
cumulation of 3ALA above normal
levels, indicated by $ALA-U, is re-
-garded as adverse to health, both be-
cause of impaired heme synthesis, and

L



. the possibility that 6-ALA accumula-
tion is itself toxic to cells.

The criteria document reports that
above a threshold of 15-20 ug Pb/dl
there Is an'-elevation of _protopor:
phyrin - in  erythrocytes.
phyrin is-an organic chemical com-
pound used.by all cells in the produc-

— tion of heme. In the final stage of

‘héme sypthesis, erythorocyte proto-
porphyrin (EP) and iron are brought
together in the cell mitochondria, In

_the presence’ of lead, this stép- is-

blocked, possibly by inhibition of the
enzyme ferrochelatase or by interfer-
ence in the transport of iron across
the mitochondrial membrane. Without

_ incorporation into heme, the levels of
protoporphyrin in the cell become ele-
vated.

From review of the information pro-
vided by the air quality criteria docu-
ment as well as the evidence and argu-
ments offered by medical professionals”
commenting on the proposed stand-
ard, EPA has concluded that the ef-

fects of lead on the cellular syntheis-

" of heme, as indicated by elevated
erythrocyte protoperphyrin, are po-
tentially adverse to the health of

young children. This appears, howev-"

_er, to be a question of the degree to
which the effect has progressed. EPA

does not believe that there is signifl- -
cant risk to health at the poiht where .

the elevation of EP can first be corre-
lated with an increase in blood. lead

(15 to 20" ug Ph/dl). On the. other-
hand, EPA regards as clearly adverse -
to health ‘the impairment of heme .

synthesis, and other effects of lead
which result in clinical . symptoms of
anemia above 40 pg Pb/dl These ef-
fects are followed quickly by the risk
-of nervous system deficits for .some
children with blood lead levels of 50 ug
Pb/dl. -

EPA. has concluded that the ma:d-

"mum safe blood lead level for an indi- .

vidual child is- 30 pg Pb/dl. This Is
based on the following factors: .

(1) The maximum safe blood lead
level should be somewhat lower than
the threshold for a decline in hemo-
globin levels (40 ug Pb/dl).

(2) The maximum safe blood lead
level should be at, an even greater dis-
tance below the threshold for risks of

nervous system deficits (50 pg Pb/dD.

- (3) The maximum safe blood lead

level should be no higher than. the
blood = lead" range characterized as
undue exposure by the Center for Dis-
ease Control of the Public Health
Service, as endorsed by the American
Academy of Pediatrics, because of ele-
vation of erythrocyte protoporphyrin
(above 30 ug Ph/dl).

¢4) The maximum safe blood lead
level for an individual need not be as

‘Protopor-
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low as the detection point for the ini-
tial elevation of EP (15-20 pg Pb/dl. .

The criteria document points .out.

that data from epidemiological studles

‘show that the log values of ‘measured -

.individual blood lead. values in a .uni-

formly exposed population are nor-.

mally distributed with a geometric
standard deviation (GSD) of 1.3 to 1.5.
Using standard statistical techniques,
it 1s possible to use the geometric
standard deviation to calculate the
mean - population blood  lead  level
which would place a given percentage
of the population below the level of an
effects threshold. A GSD of 1.5 would
result in a lower geometric mean, and
a’ . more- stringent standard. However,
because some of the variability in the
GSD is from measurement systems,
EPA has used a GSD of 1.3.

Recent.ly, analysis of the data col-
lected by New York City’s Bureau of

Lead Poisoning has shown that popu-

lations of children in the New York

area consistently have distributions of --

blood lead values with a GSD of 1.4 to
1.5. With a geometric mean of 15.0 ug
Ph/dl, 2 GSD of 1.4 results in about

two -percent of the population over ..

levels.of 30 ug Pb/dl. A GSD of 1.5
would ‘place more than four percent

over 30 ug Pb/dl. EPA is concerned

that such results may imply that the
standard {s not-as precautionary as it
would be if the actual GSD was- 1.3,
However, the Agency’s best estimate Is
that some of the GSD is:from analyt-

ical and ‘monitoring variance, and for -
this reason, EPA is using the 1.3 value

in caleulating the final standard,

‘In EPA’s view, use of the 99.5 per-
cent range is not excessive, From 1970
statistics, there are approximately 20

million children in the United States

below.the age of 5 years, 12 million in
urban areas, and 5 milllon: in center

. citlea where lead - exposure- may be

high." Again, knowledge that-there are
special high risk groups- of children
within the general population deters
EPA from considerlng lower percent-
a.ges. - o -
Commv-nou 10 ToTAL LEAD °
Exposure FrRoM NONAIR SOURCES -

In the proposed = standard, EPA
argued that the. air standard should

- take fnto account the contribution to .

blood lead levels from lead sources un-
_related to air pollution. No comments
" were received challenging. this argu-
ment. EPA continues to base its calcu-

". lation of the amblent air standard on
- the assumptions that,.to an extent,

the lead contribution to blood lead

from nonair sources should be sub-.

tracted. from the estimate of safe
mean population blood lead Without
this subtraction, the combined expo-
sure to lead. from air and nonair

.~
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sources would result in a blood lead

" concentration exceeding the safe level.

‘EPA notes that the level of -the
standard is strongly influenced by
judgments about nonair contribution
to. total exposure, and that there are.
difficulties in attempting to estimate
exposure from various lead sources.
Studies reviewed iIn the criteria docu-
ment do not provide detailed or wide-
spread information about the relative
tontribution of various sources to-chil-
dren’s blood lead levels. Estimates can
only be made by inference from other
empirical or theoretical studies, usual-
1y involving adults. Also, it can be ex-
pected that the contribution to blood
lead levels from nonair sources can
very widely, Is probably not in con-
stant proportion to air lead contribu-
tlon, and. in some cases may alone
exceed the target mean population
blood lead level.

In spite of these difficulties, EPA
has attempted to assess available in-
formation in order to estimate the
general contribution to population

.blood lead levels from air and nonair

sources, This has been done with eval-
uation of evidence from general epide-
miological studies,.studies showing de-
cline of blood lead levels with decrease
in air }ead, studies of blood lead levéls
in-areas with low air lead levels, and
isotopic tracing studies. .

' Studies reviewed by the cntena doc-

-ument show that-the geometric mean
- blood lead levels for populations of -

‘children are Irequently above 15 ug
Ph/dl In studies reported, the range
of ‘mean population bldod lead levels
for children was from 16.5 ug Pb/dl to

46,4 pg Pb/dl with most studies show-

ing mean levels greater than 25 ug Ph/
dl (Fine, 1972; Landrigan, 1975; von
Lindern, 1975). EPA believes that, for

~“many of these populations, the contri-

bution to blood lead levels from nonair
sources may exceed the desired t.arget
mean blood lead level.

In a number of studies, reduction in
air-lead levels resulted in a decline in
children’s blood lead levels. A study of
blood lead.levels in children in New
York ~City showed that children's
mean blood lead levels declined from

30.5 pe Pb/dl from 1970 to 1976, while

during the same period air lead levels
at a single menitoring site fell from 2.0
ug Pb/dl to 0.9 ug/Pb (Blllick, 1977).
Studies at Omaha, Nebr. (Angle, 1977)
and Kellogg, Idaho (Yankel, von Lin-
dern, 1977) also show a drop in mean
blood lead levels with declines in air
lead levels. As air lead levels decline

. there appears to be a rough limit to

the drop in blood lead levels.

EPA has also examined epidemiolog-
ical studies In the criteria document
where air lead exposure is low, and
can be assumed to be a minor contrib-
utor to blood lead. These studies pro-
vide an indication of blood lead levels
resulting from a situation where
non%ir sources of lead are predomi-
nant.
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STuprks REPORTING BLOOD LEAD LEVELS Ii CHILDREN EXPoskb T0 MODERATE T¢ Low AR Leap
LvELs '

Alr lead? Comment

Investigator * - Blood
. . leadt -
. Hammer; 1872 . 11.6 0.1, - .. Children in Helena, Mont. -
Angle, 1974 — 144 014, o Suburian Children ages 'l to 4 in
. , Omaba, Nebr.
Gold=mith, 1974 137 ozmo'l.._.......... Chﬂdrmmmmcuﬂ
_ ‘03 t0 0.8
. Children in i
.Crocket, Calif..
101 08 Female ehﬂdren--mean age 9 in

Johnion, Tiery, 1973

Lancaster, Calif.

‘In micrograma of lead per deciliter.
. 1In micrograms of lead per cubic meter,

. The range of mean blood lead levels in

those studies is from 10.2 ug Pb/dl to
. 14.4 ug Pbydl, with an a.verage at 12.7
FE Pb/dL -

" In addition to epidemiological inves-

tigations, EPA has reviewed studies
that examine the source of blood lead
by detecting characteristic lead iso-
topes. A study using isotople tracing
(Manton, 1977) suggests that for sever-
al adults in Houston, Tex., 7 to 41 per-
cent of blood lead could be attributed
to air lead sources. An earller isotopic
study (Rabinowlitz, 1974) concluded
that for two adult male subjects stud-
ied. approximately one-third of total
daily intake of lead could be attribut-

ed to exposure to air lead levels of 1-2

pg Pb/m? While these results cannot

be directly related to children, it is.

reasonable - to assume that children
may exhibit the same or higher per-

" centages ofair lead contribution to
' blood lead level because of a greater

potential for exposure to indirect air
sources, 30il and dust. ~

From reviewing these areas of evi-
dence, EPA concludes that:

1. In studies showing -mean blood.
lead levels above 1§ ug Pb/dl, it is

probable that both air and nonair
sources of lead contribute significantly..

to blood lead with the possibility that
contributions from nonair snm-cee
exceed 15 ug Pb/dl. .

2. Studies showing a susta.ined drop
in air lead levels show a corresponding -
drop in blood lead levels, down. to an
apparent limit in the range o! 10.2 to
14.47g Ph/dl. .

3. Isotopic tracing studies lhow air

contribution to blood lead to be 7-41
percent in one study a.nd’a.bout 33 per-
cent ln angther study. :

In 'considering this evidence, EPA

notes that if, from the isotopic studies, . -

approximately two-thirds' of blood
lead is typically derived from nonair
sources, a mean blood lead target of 15
ug Pb/dl would attribute 10 pg Pb/dl
to non-air sources. On the other hand,
the average blood lead lével from the
limited studies avaflable where air ex-
posuré was low is 12.7 ug Pb/dl In the
absence of more precise information,

P

EPA is caleulating the lead standard
" based on the attribution of 12 ug Pb/
dl of the blood lead level in children to
lead sources unsifected by the lead air
quality standard. EPA is aware that
actual population blood lead levels,

either individually or as a populat.ion_'

mean, may exceed this benchmark,
However, if EPA were to use a larger
_ pstimate of non-air contribution to
blood lead, the result would be an ex-

ceptionally stringent standard, which .

would not address the pri.nclpa.l source
of lead exposure. :

THE RELATIONSHIP Bsrwm AR Lsm
EXPOSURE AND ' RESULTING BLOOD

EPA has reviewed tl;e st.udles dis-
cussed in the criteria document which
report changes in blood lead levels
with different air lead levels. . Thé
Agency believes. that one of the
strongest epidemiological studies is
that by Azar et al, which used person-

al. dosimeters to measure lead intake, .

_ This eliminated some of the uncertain-
.ty about the extent to which air qual-

ity observations accurately reflect-

. actual exposure. From the Azar data,
the relationship of lead in the air to
lead in the blood, evaluated at 1.5 pg
Pb/m3 was 1:1.8. The Azar study was,

however, limited to an adult popula-

tion. )

A clinical study of adults, Griffin et
. al., gives roughly the same conclusion
for a group of adults confined to a
chamber with controlled exposure to

lead aerosol. This study was condudéted -

over a three month period with con-
trol over lead ingestiom. As-air lead
levels in the chamber were increased
from 0.15 pg Pb/m? to 3.2 pg Pb/m’
_the air lead to blood lead relationship
was 1:1.7.

Because children are known to have
greater net absorption and retention
of lead than adults, it is reasonable to
assume that the air lead to blodd lead

' relationship for this sensitive popula-

tion, exposed to air lead levels in the
range of the proposed standard, is
equal to if not greater than for adults.

- EPA also notes that the air lead to

blood lead relationship is nonlinear

_ values. The

which will result in a higher ratio at
lower air levels. .

In an epidemiological study of chil-
dren near a smelter, Yankel et al., the
response of blood lead to air lead, av-

.eraged over the exposure range, was

1,95. This study provided information
on the relationship of blood lead to air
lead over a very large range’of air lead
air lead values in the
study-are the result of a model cali-
brated by monitoring data. The rela-
tive error of the individual values, es-
pecially in the low range is- larger than
in the Azar study.

The authors of the study, Yankel
and von Lindern, chose a log-linear
model which provided a good fit to the .
data and gave an estimated slope of
about 1.2 at an air lead of 1.5. Howev-
er, EPA sees a problem with a log-
linear model in_that it forces a lower
slope at low air lead values and a
higher slope at higher lead values.
This is in direct contradiction to. the
Azar and the Griffin studies, both of

- which indicate higher slopes at lower

air lead values.
Because of the uncertainties in the
low air lead values in the Idaho study,

-EPA felt that the caleculation of an

average slope or ratio over the entire
range of data would be a moderate
compromise. The calculation of an -
average slope gives a value of 1.95.
EPA believes that these studies as well
as others reported in the criteria docu-
ment support the document’s conclu-
sion that: ’

ratios between blood lead levels and air lead
exposures were shown to range generally
from 1:1 to 2:1. These were not, however,
constant over the range of air lead concen-
trations encountered. There are suggestive
data indicating that the ratios for children
are In the upper end of the range and may
even be slightly above it. There is also some
sMght suggestion that the ratios for males
;;e higher than those for females. (pp. 12-
)

CALCULATION OF m ATIR STANDARD

EPA has calculated the standard
based on the conchlisions reached in
the previous sections -

1. Sensitive population: Children, ages 1-5.
2. Health basis: Maximum safe blood lead
level for individual children Is 30 ug Pb/dl -
based on concern for impaired heme synthe-
sis above 30 ug Pb/dl and margin of safety
for anemia above 40 pg Ph/dl and nervous

system deficits above 50 ug Pb/dL
3. Maximum zafe geometric mean blood

" lead for children based on placing 99.5 per-

cent of the sensitive population below the
30 ug Pv/dl level of concern: 15 pg Ph/dl.

4, Estimate of blood lead level attributed
to non-air sources: 12 ug Ph/dL

§. Allowable contribution to blood lead
from air sources after achieving the stand-
ard: 15 pg Pb/di-12 ug Pb/dl=3 pg Pb/dL

8. Alr lead concentration consistent with
blood lead contribution from alr sources: 3
pg Po/dixl  pg Pb/m? air/2 pg Pb/dl

' blood=1.5 ug Pb/m>.
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_SELECTION OF THE AVERAGING PERIOD
: PFOR THE STANDARD .
‘Based on comments received and
consideration by the Agency, the pro-
posed averaging period of a calendar

month is extended to a calendar quar-,

ter. EPA believes that this change will
significantly improve the validity of

lead alr quality data which will be .
_gathered to monitor progress toward.
attalnment without placing an undue .

burden of State and local environmen-
.tal agencies, or significantly reducing
the protectiveness of the standard.
The Agency believes that the key
criteria for the averaging period is the
protection of the health of the sensi-
tive population. In proposing the 1.5
p€ Pb/m?® standard, EPA concludéd
that this air level was safe for young
children with an indefinie exposure
period. The critical factor in the deter-
mination of the averaging period is
the health significance of possible ele-
vations of air lead above 1.5 ug Pb/m?
which could be encountered for short
periods without causing average levels
to exceed the standard. In the pro-
posed standard, EPA chose a calendar
month averaging period on the basis
of a study (Griftin et al.) showing an

adjustment period of blood lead level

with a change in exposure. Because of
the scientific and technical difficulties
of the monthly standard, EPA has
reexamined this question and conclud-
ed that there is little reason to expect
that the slightly greater possibility of

elevated .air lead levels sustainable by .

the calendar quarter standard is sig-
nificant for health. This conclusion is
based on the following factors:

(1) From actual ambient measure-
ments, there is evidence that the dis-
tribution of air lead levels is such that
if the quarterly average was achieved
there is little possibility .that there

could be sustained periods greatly

above the average value, .
_(2) While it is difficult to relate the
- extent to which a monitoring network
actually represents the exposure situa-
tion for young children, it seems likely
that where elevated air lead levels da
occur, they will be close to point or
mobile sources. Typically, young chil-
dren will not encounter such levels for
the full 24—hour period reported by
the monitor.

(3) There is medical érldenee indi---

cating that blood lead levels reequili-
brate slowly to changes in alr expo-
sure, This serves to dampen the
impact of a short-term period of expo-
sure to elevated air lead.

(4) Direct exposure to air is only one
of several routes of total exposure.
This lessens the Impact of a change in
air lead on blood lead levels.

On balance, the Agency concludes
that a requirement for the averaging
of alr quality data over a calendar
quarter will Improve the validity of air

,
i
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qua.llty data gathered without a slg-

nificant reduction in the protective-
ness of the standard. -

- MARGIN OF SAFETY

The Clean Alr Act instruets EPA to
set. the level of an ambient alr quality
standard at a level which protects the
public health with a margin of safety.
One- approach to using margin of
safety is to estimate the air concentra-
tion of a pollutant that is the thresh-
old for the first adverse effect detect-
ed with increasing air levels, and then
set the air standard at a somewhat
lower leveL The extent of the safety
margin between the standard and the
estimated threshold for adverse ef-
fects is influenced by such factors as
the severity or irreversibility of ef-
fects, the degree of uncertainty about
known or suspected health effects, the
size of the population at risk, and pos-
zible interactions of several pollutants
in potentiating health effects. While

able scientitic information, this factor
is judgmental in that the Administra-
tor must weigh the acceptability of e
timated risk. -

Estimating an appropriate margin of
safety for the air lead standard in
complicated by the multiple sources
and media for lead exposure. Because
of this, EPA has elected to use margin
of safety considerations in estimating

e

the maximum safe level for blood lead, -

and the percentage of the sensitive
population to be placed below this
level, rather than making a final ad-
Justment to concentration of lead in
the air. EPA has adopted 30 pg Pb/dl
as the maximum safe blood lead level
for individual children, and the air
standard is calculated to maintain
most children below this target. On
the basis of information developed in
the criteria document and from public
" comment, blood lead levels between 30
and 40 Pb/dl are assoclated with
impairments of the heme synthetic
pathway which. EPA regards as ad-
verse to health. Blood lead levels
above 40 ug Pb/dl are associated with
a decline in hemoglobin levels, and
levels above 50 ug Pb/dl are associated
with the risk of nervous system defi-
cits for some children. With a geomet-
ric mean population blood of 15 ug

Pb/dl lead, most children will be well .

below these thresholds, but a small
percentage can be expected to have
blood lead levels of concern.

Because of the variability between
individuals in a population experienc-
ing s given level of lead exposure, EPA
finds that it is not possible to provide
the same amount of margin of safety
for all members in the sensitive popu-
lation, or to define a margin of safety
in this standard as a simple percent-
age. In developing the numerical level
of the standard, EPA used evidence In

the margin of safety 1s based on avail-
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the criterfa document that the blood
lead levels for individuals in a given
population of children are log-normal-
1y distributed. The statistical proper-
ties of this distribution make it possi-
ble to calculate the percentage of the

population which will fall below any
given blood.- lead. level. Individuals at
each of these levels would have a dif-
ferent margin of safety below the
maximum safe blood lead level. As a
rough example, with a population of
children with a geometric mean blood
lead of 15 pg Ph/dl, 88 percent of the
children. would be below 20 pg Ph/dl,
97.5 percent would be below 25 pg Pb/
dl and 99.5 percent would be below 30

- pg Pb/dL Assuming a population of

children in central urban areas where
air lead was at the standard level,
693,000 children would be over 20 ug
Pb/dl, 126,500 over 25 pg Pb/dl, and

20,605 above 30 ug Pb/dl. :

In determining the appropriate
margin of safety, the Agency has also
included consideration of the follow-
ing factors:

(1) In addition to the health effects
discussed, the “Air Quality Criteria for
Lead” report multiple biological in-
volvements of lead in practieally all
cell. types, tissues, and organ systems,
The significance for health of these
has not been fully studied.

(2) There are no beneficial effects of
lead at current environmental levels.

{3) EPA has incomplete data about
the extent to which children are indi-
rectly exposed to lead from air lead

which moves to other environmental . -

media, such as water, soil and dirt, and
food.
" (4)Lead is chemica.l]y persistent and
with continued uncontrolled emissions
will continue to accumulate both In
human tissue and in the environment.
(5) There i3 a possibility that lead
exposure resulting in blood lead levels
previously considered safe may in fact
‘influence the neurological develop-
ment and learning abllities of the
young child. EPA does not have evi-
dence, however, that provides more
than a suggestion that this could
occur at blood lead levels below 30 Pbh/
dl for individual children,

IMPACT OF LEAD DUSTFALL ON BLOOD LEAD

In the preambie for the proposed air
standard for lead, EPA pointed out
that the significance of dust and soil
lead as indirect routes of exposure has
been of particular concern in the case
of young children. Play habits and
mouthing behavior between the ages
of 1 and 5 have led to the conclusion
that greater potential may exist in
these children for ingestion and inha-
lation of the lead available in contami-
pated dust and soil, EPA is also con-
cerned that the deposition of lead par-
ticles can lead to general contamina-
tion of the environment and increased
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lead exposure from surface waters and
foodstuifs.

Studies reviewed in the criteria doc-
ument indicate a correlation between
sofl and dust levels and childrens’
blood lead levels in highly contaminat-
ed environments (Yankel and von Lin-
dern, 1977, Barltrop, 1974; Galke, in
press). The lead threshold for concern
~ has been reported as 1,000 parts per
million (ppm) in soil (Yankel and von
Lindern, 1977). At levels of between
500 and 1,000 ppm in soil, the criteria
document concludes that blood lead
" levels begin to increase. A twofold in-
crease in soil concentration in this
range is predicted to result in a 3-6
percent rise in blood lead levels, Below
500 ppm lead in soil, no correlation
has been observed with blood lead
levels.

The normal background for lead in
soil is cited In the criteria document as
15 ppm. Due to human activities, the
average levels in most areas of the
United States are considerably higher.
Soil studies conducted by EPA’s Office
of Pesticides Programs from 1974 to
1976 in 17 urban areas reported only 3
cities with arithmetic mean concentra-
tions In excess of 200 ppm, with the
highest value 537 ppm. Concentrations
in the sofls surrounding large point
sources of lead emissions, or heavily

travelled roads may reach many thou-.

sand ppm. = - .
Because of the many factors in-

volved, EPA is unable to predict the -

relationship between air lead levels,
dustfall rates, and resulting soil accu-
mulation. Complicating factors in-
.clude: Particle size distribution, rain-
out, other meteorological factors, to-
pographical features affecting depaosi-
tion. and removal mechanisms,

EPA believes, however, that signifi- -

cant impacts on blood lead of soil and
dust lead are mainly limited to areas

. of high soil conecentration (in excess of .

1,000 ppm) around large point sources
and heavily travelled roads. Evidence
suggests. that soil lead levels in areas
with air lead levels in the range of the
standard are below the threshold for

lead health impact (Johnson, Tillery,

1975; Johanson, 1972; EPA, 1975 Air
Quality Data and Soil Levels). -

* Comments received on the propased
standard argued that the lead  air

standard should be limited to respira-

ble size lead particulate matter, as
larger particles would fall to the
. ground without being deposited or ab-
sorbed 'in the lung. EPA has decided
not to accept this recommendation be-
cause, as discussed above, larger parti-
cles can contribute to lead dose by
human ingestion of airborne particles,
by contamination of other environ-
mental media, or by eventual reduc-
tion to respirable size by mechanical
- action or weathering.
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WELFARE EFFECTS

Comments received on the proposed
lead air quality standard did not ad-
dress the lssue of welfare effects or
the need for a secondary air quality
standard more restrictive than the pri-

mary standard, EPA maintains its poe.

sition that the primary air quality
standard will adequately protect
against known and anticipated adverse
effects on' public welfare. EPA does
not have evidence that a more restrie-
tive secondary sta.nda.rd would be jus-
tified.

“Available evidence cited ln t.he crite-
ria document indicates that animals

do not appear to be more susceptible’

to adverse effects from lead than man,
nor do adverse effects.in animals occur
at lower levels of exposure than com-
parable effects in humans..

Lead is absorbed but not a.ccumulat-
ed to any great extent by plants from
soil. Lead is- either unavailable to
plants or i{s fixed in the roots and only

small amounts are transported to the -

above ground portions, Lead may be
deposited on the leaves of plants and
present a hazard to grazing animals,
Although some plants may be suscep-
tible to lead in the natural environ-
ment, it is generally in a form that is
largely nonavailable to them.

There-is no evidence to indicate that

- .ambient levels of lead result in signifi.

cant damage to manmade materials.
Effects ol lead on visibility and cli-
mate are minimal. i
Based on such data, EPA promul-
gates the secondary air quality stand-
ard for lead at 1.5 pg Pb/m’ calendar
quart.er average. )

EcoNoMIc IMPACT Asszssm'x

As required by Executive Orders
‘11821 and 12044, EPA has conducted a

general analysis of the economic.

fmpact which might result from the
Implementation of the lead regula-
tions, This analysis was not intended
for nor was it used in the development
or promulgation of the standard, and
was jssued for ln.formational purposes
only.

The economic impact assessment
points out t the categories of

sources likely to be affected hy control

of lead emissions are primary lead and

-copper smelters, secondary lead smelt-
ers, gray iron foundries, gasoline lead.

additive manufacturers, and lead stor-
age battery manufacturers. This anal-
ysis further indicates that some prima-
ry and secondary lead smelters and
copper smelters may be severly
strained economically in achieving
emission reductions that may be re-
quired in implementing the proposed
air quality standard.

There are, however, uncertainties as.

soclated with evaluating the impact of

. attaining the standard. For smelters

and foundries, attalning the standard

may requlfe control of fugitive lead

emissions, i.e., those emissions escap-
ing from individual process-operations,
other than emissions from smoke
stacks, Pugitive emissions are difficult
to estimate, measure, and control; and
it is also difficult to predict their

. impact on air quality near the facility,

From the Iinformation available to
EPA, nonferrous smelters may have

- great difficulty in achieving lead air

quality levels consistent with the pro-
posed standard In areas immediately
adjacent to the smelter complex.

The change in averaging time from a
monthly average to a calendar quarter

‘average will affect the economic Im-

pacts associated with the lead stand-

-ard bhecause for a given. level of the

standard, a longer averaging period is

theoretically less stringent  than -a

shorter averaging period.
OTHER LEAD REGULATORY AND CONTROL

TN ~ PROGRAMS

EPA’s ambient air quality standard
is only one of a number of Federal,
State, and local programs designed to
limit exposure to lead.

In 1975, EPA promulgated the na-
tional interim primary drinking water
regulation, setting a maximum con- .

.taminant level for lead. The standard,

almed at protecting children from
undue lead exposure, was set at 50 ug
Ph/liter. In 1977, the National Acade-
my of Sciences concluded that a lead
level at which adverse health effects

.are observed cannot be set with assur-

ance at any value greater than.25 ug
Pb/liter. The Office of Drinking
Water Is currently. considering the
need to revise the interim drinking
water standard for lead.

Based on its toxicity, EPA has in-
cluded lead on its list of priority water
pollutants for which effluent guide-
lines are being developed under the
Clean Water Act. Effluent guidelines
are being developed for lead for non-
{ferrous smelters, based on achieve-
ment of best available technology.

EPA's Office of Pesticide Programs
has promulgated regulations based on
the toxicity of lead which require the
addition of coloring agents to the pes-
ticide lead arsenate and specify dispos-
al procedures for lead pesticides. Use
of lead in pesticides Is a small and de-
creasing proportion of total lead con-
sumption in the United States.

The Resource Conservation and Re-
covery Act (RCRA) of 1976, through -

“which EPA is to establish standards

on how to treat, dispose, or store haz-
ardous wastes, provides a means for
specifying how used crankcase oil and
other waste streams containing lead
should be recycled or safely disposed

"of. Regulatory actions related to

wastes containing lead are currently
being developed under subtitle C of
RCRA. . )
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EPA has regulations “for reducing
the average lead content in the total
gasoline pool to 0.5 grams/gallon by
October 1, 1979, and regulations pro-
viding for lead-free gasoline required
for cars equipped with catalytie con-
verters and other vehicles certified for
use of unleaded fuel. The former regu-
lations are based on reducing exposure
to airborne lead to protect public
‘health. Other EPA actions which
result in the reduction of airborne
lead levels include ambient standards
and State implementation plans- for
other pollutants such as particulate
matter and sulfur dioxide and new
source performance standards limiting
emissions of such pollutants. Existing
and new sources of particulate matter
emissions generally use control tech-
niques which reduce lead emissions as
one component of particulate matter.

The Ocrupational Safety and Health

. Administration proposed regulations
in 1975 to limit occupational exposure
to lead to 100 ug Pb/m? 8-hour time-

weighted average. The exposure limit -
against

was based on . protecting ef-

fects, clinieal or subclinieal, and the:

mild symptoms which oceur

may
below 80 pg Pb/dl. providing an ade-

quate margin of safety. The level of
100 pg. Ph/m? is anticipated to limit

blood lead levels in workera to a mean .
. 40 pg Pb/dl and a maximum of 80 ug

Pb/dl. OSHA is presently -reviewing
the latest information on lead expo-

sure and health effects in preparation

for promulgation of the wurkpla.ue
- " gtandard for lead.

The Department of Housing and -

Urban Development (HUD) has re-

quirments- for reducing human expo--
sure to lead through the prevention of

lead poisoning from ingestion of paint
from buildings, especially residential
.dwelling. Their activities include. (1)
prohibition of the use of lead-based
paints on structures constructed or re-
habilitated through Federal. funding.
and on all HUD-associated housing; (2)
the elimination of ‘the immediate
hazard from lead:-based paint; (3) noti-
fication of purchases of HUD-associat-
ed housing constructed prior to 1950
whiclr may  contain lead-based paint;
and (4) research activities to develop
- improved methods of detection and
elimination of lead-based paint haz-
ards, and the nature and extent of
lead poisoning.

The Consumer Product Safety Com-

‘mission (CPSC)- promulgated regula-
tions in September 1977 which ban: (1)
Paint and other surface coating mate-

rials containing more than 0,06 per.
. cent lead; (2) toys and other articles -

intended for use by children bearing
paint .or other similar surface coating
_material containing more than 0.06
percent lead: and (3) furniture coated

with materials containing more than’

0.08 percent lead, These regulations
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are based on CPSC's conclusion that it
is in the public interest to reduce the
risk of lead poisoning to young chil-
dren from ingestion of paint and other
similar surface-coating materials. -

The Food and Drug Administration
(FDA) adopted in 1974 a proposed tol-
erance for lead of 0.3 ppm in evaporat-
ed milk and evaporated skim milk.
This tolerance is based on maintaining
children’s blood lesd levels below 40 ug
Pb/dl. FDA has also proposed an
action level of 7 pug Pb/ml for leach.
able lead in pottery and enamelware,
although the exact contribution aof
such exposure to total human dietary
intake has not been established.-

The - Center for -Disease Control
(CDC) concluded in 1975 that undue
or Ipcreased lead absorption exists
when a child has confirmed blood lead
levels of 30-70 pg Pb/dl or an EP ele-
vation of 60-189 pg Pb/dl exeept
where: the elevated EP level is caused
by iron deficiency.

In developing the lead ‘air staudard.

EPA has estimated both individual

and population blood lead levels which
it regards as safe targets, The Agency
believes that these targets do not nec.
essarily serve as precedents for other
regulatory programs, There are.three
reasons for this view:

(1) These targets were selected on
the basis of what the Clean Air A&t re-
quires. Other programs have other leg-
islative requirementa which would lead
to adoption of different but equally le-
gittmate goals, .

(2) The sclentific data provided by
the air quality criteria allow comparl-

son of atr levels with blood lead levels,
but. analogous information is not avail-

able for other media. At this - time,
there does not appear to be the same
extent of information about the
impact on blood lead of lead in food,
water, and nonfood ingested items. Be-

cause of this, FDA, CPSC and other

EPA standards have been based on es-

" timates of acceptable dally dose rather

than on blood lead targets:

. (3) Studies currently underway may
provide new Information relevant to
estimating safe levels of lead exposure.
CoMuENTs BY OTHER FEDERAL AGENCIES

Comments on the proposed lead air

quality standard were received from

eight Federal Agencies. Five of the
Agencies endorsed the air standard

while three of the Agencles comment-

ed on specific issues and neither en-
dorsed nor opposed the standard. The
Center for Disease Control and the
U.8. Public Health Service voiced sup-

port for the proposed standard of 1.5
pg Pb/m? and urged basing the decl-

sion on the standard solely on consid-
erations of public health. CDC is fully

- satisfied that EP elevation does indeed

represent a subclinical manifestation

‘of lead toxicity and that young chil-

46267

dren are the population most at risk
from lead exposure, while some sub-
groups of children are at special risk
to lead because of conditions such as
malnutrition, genetic factors, or iron
deficiency.

The Consumer Product Safety Com-
mission endorsed the approach. and
some of the judgments made in arriv-
ing’ .at the proposed air standard.
CPSC concurred with the position
that children are the population at en--
hanced risk to lead exposure, and that
the goal of a mean population blood
lead level for children of 15 ug Pb/dl is
sufficiently low to be protective of the
population at enhanced risk of expo-
sure. CPSC views the selection of EP
elevation as the adverse health effect
of concern as open to challenge and
suggests basing the standard on a
more generally. recognized severe
health effect. CPSC concurs that the
contribution of nonair sources to lead
body burden must be evaluated in set-
ting the air standard and suggests that

‘a larger nonair contribution, such as -

13.5 ug Pb/dl used in the California
standard, might be considered. .

The Food and Drug Administration
commended EPA's proposal of an am-
bient air quality standard for lead.

. FDA agrees that children aged 1-5

years old comprise the most critically
sensitive population. - FDA concurs
that 15 pg Pb/dl is a reasonable maxi-
mum blood lead level to use as an-
average national goal for children
aged 1 to 5, although FDA suggests
that for young children the margin of
safety is disturbingly narrow. The divi-
sion of the 15 pg Pb/dl into 12 ug FPh/
dl for nonair sources and 3 pg Pb/dl
for alr sources was not unreasonable
in FDA's view. - .
The Occupational Safety and Health
Administration endorsed EPA’s pro-
posed standard for lead and agrees
with EPA that 15 ug Ph/dl as an aver-
age national blood lead level goal for
young children is reasonable. OSHA

views their proposed standard of 100 ..

pg Pb/m3, 8-hour time-weighted aver-
age, and.their establishment of 40 ug
Pb/dl as the threshold effect level for
workers as consistent with the EPA
proposed standard.

The Department of Transportation
(DOT) endorsed the proposed._stand-
ard of 1.5 pg Pb/m> Based on an anal-
yeis of the impact of the proposed
standard on the highway program,
DOT concluded that it is highly prob- -

-able that transportation-related viola-
. tions of the proposed standard would

be limited to large urban areas.

"In commenting on the .proposed
standard, the Department of the Inte-
rior (DOI) expressed concern that the
burden for meeting the proposed
standard will - fall primarily on lead
and copper smelters and battery man-
ufa.cturers. and commented on the
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lmpa.ct of lead dustfall on ground
water quality., The Tennessee Valley
Authority provided specific comments
on the proposed State implementation
plan - regulations and the proposed
-Federal reference method. The De-
partment of Commerce offered com-
ments on the potential impacts of the
- standard, pointing out that more con-
sideration should be given to the po-
tential impact of the standard on the
petroleum industry.

T'HE FEDERAL REFERENCE METHOD

The reference method for the deter-
mination of lead in suspended particu-
late matter collected from ambient air
describes the appropriate techniques
for determining the concentration of
lead and its compounds as measured as

elemental lead in the ambient air. A -

total of eight organizations submitted
writtén comments on the method and
two persons e comments at EPA’s
February public hearing on the pro-
posed alr quality standard. Since pro-

posal of the Federal reference method .
for-lead, EPA has completed addition- -

-al testing of the method and added
new information on the precision of

~ the extraction analysis. procedure.

- Two-of the commenters recommend-
ed the addition of a nitric plus hydro-
chloric acid extraction procedure, The
extraction procedure of the proposed
method contains only nitrie acid Use
of a mixed acid: procedure would
permit ' the analyst to quantitatively
extract more metals than just lead,
thereby allowing him to analyze the
same extract for more than one metal.
The analysis for lead would not be af-
fected. EPA agrees that a mixed acid
extraction procedure should be added,
and the revised method contains a

mixed nitrie-hydrochloric acid extrac-'

tion procedure.
One commenter questioned the reli-

' ability of the air volume measured in .

the sampling procedure because of dif-
ferences between initial and final flow
rates caused by buildup of particulate
matter "on the collecting filter. The
method of sampling specifles that ind-
tial and final flow rates must fall be-
tween 40 and 60 cubic feet per minute
and variations within this range cause
only a slight error. If the flow rate
specification is not met, the sample
should be voided. For these reasons,
EPA believes the air volume measure-
ment does not suffer unduly from in-
accuracies,

A question ‘was raised as to the
effect of variation in lead content
across the fliter of the collected
sample on lead analysis, since  the
method calls for analysis of only one
strip or one-twelfth of the filter. Our
work has shown that strips taken from
different positions within the fliter
can, on occasion, produce different
lead values, but the effect appears to

‘analysis
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" be signmca.nt only when sampling

near a heavily traveled roadway, The
proposed method recommends analyz-
ing additional sirips, when sampling
near a roadway, to minimize this error,

-One commenter pointed out that the

proposed sampling procedure does not
. collect gaseous (organic) lead com-

pounds and recommended that EPA
consider requiring the use of a method

for monitoring gaseous lead. 'As the -

criteria document states, reported am-
bient levels of gaseous lead are very
low and EPA has determined that the

effort required to carry out the diffi--

cult task of monitoring for ambient
gaseous lead i3 not justified in view of
the extremely low concentration. -

It was pointed out in the preamble
to the proposed method ‘that other
analytical principles would probably
be handled by provision for approval

of the equivalent methods (40 CFR .

Part 53) proposed elsewhere in this

FrpErat Rrcister, Two organizations -

submitted requests that alternate
methods (X-ray fluorescence and
anodic stripping voltametry) for lead
be declared equivalent to the
reference method. These requests will
be considered when the procedures for
determining equivalency are promul-

gated,
The final Federal reterence method

is based on measuring the lead content -

of suspended particulate matter on
glass tiber filters using high volume
sampling, The lead is then extracted
from_ the particulate matter with
nitric acid facilitated by heat or by a
mixture of nitric aclid and hydrochlo-

"ric acid facilitated by ultrasonication.

ly, the content 1s meas . adding a new § 50.12 and a new appen-

by atomic absorption spectrometry.

The reference method specified for

lead measures the lead for a single
sampling period by extraction of a
portion of a high-volume glass fiber

filter used to collect particulate

matter over a 24-hour period. Some
agencies may prefer to composite
filter strips from a number of sam-
pling periods. and extract and analyze
it for lead. This procedure Is accept-
able provided the Agency shows that
the- compositing procedure results in
the same average lead value as would
::lobtalned from averaging individual
ues.

Dated: September 29, 1978.
DoucLas M. CosTLE, -
_ Administrator.
- Rm nm - I -.
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Epidemiologic Approach to Community Air
Lead Exposure Using Personal Air Sam-
plers. Environmental Quality and Safety,
Supplement Vol II—Lead 254-288 (1975).
Barltrop, D., C. D, Strehlow; J. Thornton,

and J, 8. Webb. Significance of high soil

concentrations for childhood lead burdens.
Ex}tviron. Hith, Persp. Expt. Iss. 7:75-84.
1974, .

Blllick, I. A’ Curran, and D, Shier. Presen-
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Fine, P. R., C. W. Thomas, R. H. S8uho, R.

" E. Cohnberg, and B. A Flashner, Pediatric

Blood Lead Levels A Study in 14 Nlinols
Cities of Intermediate Population. JAMA
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Johanson, W. C. and J, P. Luby. A Report
on a Study to Determine the Blood Lead
Levels in Dallas Children. Dallas Health De-
partment, Dallas, Tex. 1972.

Johnson, D. E., J. B. Tillery, and R. J. Pre-
vost, Levels of platinum, palladium and lead

- In populations of Southern California, Envi-

ron. Health Persp, 12:27-33, 1975.
Landrigan, P. J., 8. H. Gehlbach, B. F. Ro-
senblum, J. M. Shoults, et al. Epidemic Lead
Absorption Near an Ore Smelter. The role
of particulate lead, New England J. Med.

" 292:123-129, 1975.

Manton, W. L Sources of Lead in Blood. .
Arch. Environmental Health, 32:149-156,
1971, .

-Rabinowitz, M. B. Lead contamination of
the biosphere by human activity. A stable
isotope study, PhD Thesis, University of

_California, Los Angeles, 1974, 120 pp.

U.S. Environmental Protection Agency.
Alr Quality Criteria for Lead Office of Re-
search and Development. Washington, D.C,
20460. EPA-450/8-77-011, December 1977,

von Lindern, I. and A. J, Yankel. Presenta-
tion to the Shoshone Heavy Metals Project
Committee by 1daho Department of Health
and Welfare, Boise, Idaho, September 4.
1975,

Yankel, A. J. and L’ von Lindem, The
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40 CFR Part 50 is amended by

dix G as follows:

§50.12 . National. primary and lecondnry
ambient air quality standards for lead.
National primary and secondary am-
bient air quality standards for lead
and its compounds, measured as ele-

‘mental lead by a reference method
. based on appendix G to this part, or

by an equivalent method, are: 1.5 mi-
crograms per cubic meter, maximum

.arithmetic mean averaged over a cal-
" endar quarter.

(Secs. 100, 301(a) Clm Alr Act as amended
(42 U.8.C. 7409, 7601(a)).).

ArpErnpix G—RrrErEncy METHOD FOR THE
DETIERMINATION OF LEAD IN SUSPENDED PAR-
TICULATE MATTER COLLXCTED FROM Amn
ENT AIR

1. Principle and epplicability,

1.1 Ambient alr suspended particulate
matter is collected on a glass-fiber filter for
24 hours using a high volume air sampler,

1.2 Lead in the particulate matter is solu-
bilized by extraction with nitric acid
(HNO,), facilitated by heat or by a mixture
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of HNO, and hydrochloric acid (HCD) facili#
tated by ultrasonication.

1.3 The lead comtent of the sample is
analyzed by atomic absorption spectrometry
using an air-acetylene flame, the 283.3 or
217.0 nm lead abeorption line, and the optl-
mum instrumental conditions recommended
by the manufacturer. - .

1.4 The ultrasonication extraction with
HNO,/HC1 will extract metals other than
lead from ambient particulate matter.

2. Range, sensitivity, and lower detectuble
Hmit The values given below are typical of
the methods capabilities. Absolute yalues
will vary for individual situations depending
on the type of instrument used, the lead.
line, and operating conditions. -

2.1 Range. The typical range of the
method 18 0.07 to 7.5 pg Pb/m? assuming an
upper linear range of analysis of 15 pg/ml
and an air volume of 2,400 m?,

2.2 Sensitivity. Typical sensitivities for a
1 percent change in absorption (0.0044 ab-
sorbance units) are 0.2 and 0.5 ug Pb/ml for
the 217.0 and 283.3 nm lines, respectively,

2.3 Lower detectahle limit (LDL), A typi-
cal LDL i3 0.07 ug Pb/m? The above value
was calculated by doubling the between-lab-
oratory standard deviation obtained for the
lowest measurable lead concentration in a
collaborative test of the method.(15) An air
volume. of 2,400 m? was axsumed. -

3.. Interferences. Two types of interfer-
ences are possible: chemical and light seat-
tering, -

. 3.1 Chemicol Reporta on the absence (I,

2, 3 4 5) of chemical interferences far
outweigh those reporting their presence, (8)
therefore, no correction for chemical inter-
ferences is given here, If the analyst sux-
pects that the sample matrix is cauxing a
chemical interference, the interference can
Dbe verifiéd and corrected for by carrying out

the analysis with and without the method

~ of standard additiona.(?)

* 3.2 Light scattering. Nonatomic absorp-
tion or light scattering. produced by high
concentrations of dissolved sollds in the
sample, can produce & significant interfer-
ence, especially st low lead concentrations.
(2) The interference is greater at the 217.0
nm line than at the 2833 nm line, No inter-
ference was observed using the 2833 nm
line with a stmilar method.(1)

Light scattering interferences '
gy ean, howev- o rathon Produets, Nennah, Wis., or equiv-

er, be corrected for instrumentally. Since
"the dissolved solids ean vary depending on
the origin of the sample, the correction may
be necessary, when using the-
217.0 nm line. Dual beam instruments with
a continuum source give the most accurate
correction. A less accurate correction can be
obtained by using a nonabsorbing lead line

that is near-the lead apalytieal line Infor .

mation on use of these correctiom tech-
nigues .can be obtained from instrument
manufacturers’ manuals,

If instrumental correction ix not fea.sible
the interference can be eliminated by use of
the ammonium pyrrolidinecarbodithioate-
methylisobutyl ketone, chel.a.ﬂm-mlvent. ex-

" traction technique of sample preparation.(§)

4. Precirion and bias
4.1 The high-volume sampling procedure
used to collect ambient air particulate
matter has a beétween-laboratory relative
. standard deviation of 3.7 percent over the
range 80 to 125 ug/m(9) The combined ex-
traction-analysis procedure has gm average
within-laboratory relative standard devi-
ation of 5 to 6 percent over the range 1.5 to
15 pg Pb/ml, and an average between labo-
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ratory relative standard deviation of 7 to 9
percent over the same range. These values
include use of either extraction procedure,

4.1 Single laboratory experiments -and.

collaborative testing indicate that there is
no significant difference in lead recovery be-

tween the hot and ultrasonic extraction pro-

cedures.(15)

5. Apparaius.

5.1 Sampling.

5.1.1 H.lzh-volume sampler D‘se and cali-
brate the 'sampler as described In reference
10. -

5.2 Analysia

5.2.1 Atomic absorption spectrophoto-

‘meter. Equipped with lead hollow cathode

or electrodeless discharge lamp.
5.2.1.1  Acetylene, The grade recommend-
ed by the instrument manufacturer should

be used Change cylinder when pressure.

drops below 50-100 paig.

5.2.1.2 Air, Filtered to remove particu-
late, oil, and water.

'5.2.2 Glassware. Class A~ borosilicate
glassware should be used throughout the

analysis. -
5.2.3.1 Beakers. 30 and 150 ml. graduated,

Pyrex. -
5.2.2.2 Volumetric flasgs, 100-ml; -
5.2.23 Pipettea -To deliver 50, 30, 15, 8, 4,

2,1 mlL -
5.2.2.4 Cleaning. All glassware should be

scrupulously cleaned. The following proce-

dure is suggested. Wash with laboratory de-
tergent, rinse, soak for 4 hours in 20 percent
(w/w) HNO. rinse- 3 times with distilled-
deionized waier, and dry- in a dust free
manner.

5123 Botplate.

514 Ultmsonication water bath, un-

heated, available laboratory
ultrasonic cleaning baths of 450 watts or
higher “cleaning power,” Le, actual ultra-
sonic power output to the bat.h have been
found satixfactory.

5315 Template. To aid In sectioning the
glass-{iher mt.er See. figure -1 for dimen-
slons.

3.26 le cutter Thin wheel. Thickness

<lmm.
5.27 Watch glass.
5.2.8 Polyethylene bottles. For storage of

samples. Linear polyethylene gives better :

storage stability than other polyet.hyl
and is preferred..
5.2.0 Parafllm “M".* American Can Co..

alent.,

6. Reagenty. -

8.1 Sampling. -

60.1.1 Glass fiber fHters. The specifica-
tions given below are intended to aid the
user In obtaining high quality filters with
reproducible properties. These specifica-
tiors have been met by EPA contractora

8.1.1.1 Lead content. The absolute lead
content of filters Is not critical, but.low
values are, of course, desirable. EPA typical-
Iy obtains fllters with a lead content of <75
wi/tilter.

It is important that the variation in lead
content from fliter to filter, withlna ﬁvm
bateh, be small.

6.1.1.2 Testing, -
- 6.1,1.2.1  For large

batchea ol {ilters

(500 {iiters) select at random 20 to 30 fil-

ters from & given batch, For small batches
(<500 {iIters) a lesser number of fliters may
be t,aken. Cut one %"x8" strip from each

'~ *Mention of commercial products does
not imply endorsement by the U.8. Environ-
mentzl Protection Agency.
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filter anywhere in the filter. Analyze all
strips, separately, according to t,he direc-
tions In-sections 7 and 8.

6.1.1.2.2 Calculate the tot.al lead in eachr

mt.era.s

100 ml
strip

12 strips
filter

. Fb= ug Pb/mt x

where:

F,=Amount of Tead per 72 squai'se inches of
filter, pg.

8.1.1.2.3 Calculate the mean, F,, of the
values and the relative standard deviation
(standard deviation/mean x 100). If the rel-
ative standard dewiation is high enough so
that, in the analysts opinion, subtraction of
F,, (section 10.3) may result in a significant
error in the yg Pb/m?* the batch should be
rejected.

6.1.1.2.4 For acceptable hatches, use the

value of F, to correct all lead analyses (sec-
tion 10.3) of particulate matter collected

- using that batch of filters. If* the analyses

are below the LDL (section 2.3) no correc-
tion I3 necessary.

6.2 Ansalysis.

8.21 Concentrated (15.6 A HNO,. ACS
reagent grade HNO, and commercially avail-
able redistilled HNO, has found to have suf-
ficiently low lead concentrations.

€22 Concentrated (117 M HCL ACS’
reagent grade,

8.2.3 Dixtmed-deionized water
water).

624 3 M HNO.. This solution i3 used in
the hot extraction procedure. To prepare,
add 192 ml of concentrated HNO, to D.L
water in & 1 ] volumetric flask. Shake well,
cool, and dilute to volumie with D.I. water.,
Caution’ Nitrie acid fumes are toxic. Pred
pare in a well ventilated fuine hood.

. 8.25 0.45 M HNO,. This solution is used
ax the matrix for calibration standards
when using the hot extraction procedure.
To prepare, add 29 ml of concentrated
HNO, to D.1, water In a 1 I volumetriec flask.
Shake well, cool, and dilute to volume with
D.I. water.

6.2.6 2.6 M HNO.+0 to 0.9 M HCL This
solution ls used in the ultrasonic extraction
procedure. The concentration of HCl can be
varied from Q to 0.9 M. Directions are given
for preparation of a 2.d M HNO,+0.9 M KC1
solution. Place 167 ml of concentrated HNQ,

(D.I

" into a 1 I volumetric flask and add 77 ml of

concentrated HCL Stir 4 to 6 hours, dilute
to nearly 1 ! with DI water, cool. t.o room
temperature, and dilute to 1 L

8.1.7 0.40 M HNO, + X M HCL This solu-
tion is used as the. miastrix for calibration
standards when using the ultrasonie extrace.
tion procedure. To prepare, aid 26 ml of
concentrated HNO,, plus the mil of HC1 re-
quired, to.a 1 I volumetric flask, Dilute to
nearly 1 ! with D.I. water, cool to room tem-
perature, and dilute ta 1 L The amount of
HC] required can be determined from the
folowing equation: .

72 ml x 0.15 x
0.9 N
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where: M

y = ml of concentrated HC] required.
X = molarity of HCl in 6.2.6.
0.15 = dilution factor in 7.2.2. .

§.2.8 Lead nitrate, PIXNO,). ACS reagent
grade, purity 99.0 percent. Heat for 4 hours
- at 120* C and cool In a desiceator.

6.3 Calibration standards,

6.3.1 Master standard, 1000 ug Pb/ml in
HNO,. Dissolve 1.598 g of P(NO,), 1n 0.45 M
HNOQ, contained in a' 1 [ volumetric flask
and dilute to volume with 0.45 M HNO,.

8.3.2.. Master standard, 1000 pg Pb/ml in
HNO,/HCL Prepare as in 6.2.1 except use

the HNO,/HCI solution in 8.2.7. ’

" Store standards in a polyethylene bottle,
Commercially ava{lable certified lead stand.
ard solutions may also be used.

1. Procedure. : .

7.} Sampling. Collect samples for 24
hours using-the procedure deseribed in ref-'
erence 10 with glass-fiber filters meeting the
specifications in 6.1.1. Transport collected
samples to the laboratory -taking care to
minimize eontamination and loss of
sample. (17 .

7.2 Sample preparation.

7.2.1 Hot extraction procedure.

7.2.1.1-Cut & %" x 8” strip from the ex-
posed fllter using & template and a pizza

’

cutter as described in figures 1 and 2. Other

cutting procedures may be used.. )
Lead in ambient particulate matter col-

lected on glass fiber filters has been shown

to be uniformly distributed across the filter:

(1, 3, 11) suggesting that the position of the |

strip i3 unimportant. However, another
study (12) has shown that when sampling
near & road-way lead {s not uniformly dis-
tributed across the filter. The nonunifor-
ity has been attributed to large variations
in particle zize, (16) Therefore, when sam-
Pling near 8 road-way, additional strips at
different positions within the filter shduld
be analyzed., - .

7.2.1.2  Fold the strip In half twice and.
place in & 150-ml beaker. Add 15 ml of 3 M
HNOQ, to cover-the sample, The acid should
completely cover the sample. Cover the
beaker with a watch glass. ’

7.2.1.3 Place beaker on the hot-plate,
contained in a fume hood, and boil gently”
for 30 min. Do not let the sample evaporate
to dryness. Caulion’ Nitric acid fumes are
toxie.

7.2.1.4. Remove beaker from hot plate
and cool to near room temperatyre.

T.21.5. Quantitatively tranafer the
sample as follows: : '

7.2.1.5.1 Rinse watch. glass and sides of
beaker with D.I. water, : :

7.2.1.5.3 Decant extract and rinsings into
a 100-ml volumetric flask, '

7.21.5.3 Add D.1 water to 40 ml mark on
beaker, cover with watch glass, and set astde
_.Ior.a minimum of 30 minutea. This s a criti-
cal step and cannot be omitted since it
allows the HNO, trapped in the filter to dif-
fuge into the rinse water. '
7.2.1.5.4 Decant the water from the filter
into the volumetric flask, .
7.2.15.5 Rinse filter and beaker twice
" with D.L water and add rinsings to volumet-
ric flask until total volume is 80 to 85 ml.
7.2.1.5.6 Stopper flask and shake vigor-
ously. Set aside for approximately 5 minutes
or until.foam has dissipated.
7.2.1.5.7 Bring solution to volume wi
D.I1. water, Mix thoroughly,
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7.2.1.5.8 Allow solution to settle for one

hour before proceeding with analysis.

.7.2.1.5.9 If sample is to be stored for sub-
sequent analysis, transfer to a linear poly-
ethylene bottle.

7.2,2 Ultrasonie extraction procedure.

n.2.21 Cut 8 %" x8" strip from the ex-
posed filter as deseribed in section 7.2.1.1.

17.2.2.2 Fold the strip In half twice
place in a 30 ml beaker. Add 15.-ml of the
HNO,/HCI solution in 6.2.6. The acid should
completely cover the sample. Cover the
beaker with parafilm. , :

The parafilm should be placed over the
berker such that none of the parafilm is in
contact with .water In the ultrasonic bath.

" Otherwise, rinsing of the parafilm (section
7.2.2.4.1) may contaminate the sample.

7.2.23 Place the beaker in the ultrasoni-
cation bath and operate for 30 minutes.

7.2.2.4 Quantitatively , transfer
sample as follows: ; .

7.2.2.4.1 Rinse parafilm and sides of
beaker with D.I. water. : ; :

"the

7.2:2.4.2. Decant extract and rinsings into
* a 100 ml volumetric flask.

7.2.34.3 Add 20 ml DI water to cover
" the filter strip. cover with parafilm, and set
aside for a minimum of 30 minutes. Thivis a
eritical ' step and cannot be omitted. The
sample ia then processed as in sections
1.2.1.5.4 through 7.2.1.5.9,

Note.—Samples prepared by the hot ex-
traction procedure are now in 0.45 M HNO,..
Samples prepared by the ultrasonication
procedure are in 0.40 M HNO, + X M HCL

8. Analysis. : :

8.1 Set the wavelength of the monochro-
mator at 283.3 or 217.0 nm. Set or align
other instrumental operating conditions as
recommended by the manufacturer.

8.2 The sample can be analyzed direcily
from the volumetric flask, or an appropriate
amount of sample decanted into & sampile
analysis tube. In either case, care zhould be
takerrnot to disturb the settled solids. -

. 8.3 Aspirate samples, calibration stand-
ards and blanks (section 9.2) Into the flame
and record the equilibrium absorbance.

8.4 Determine the lead concentration in
ug Pb/ml, from the callbration curve, sec-
tion 9.3. : :

8.5 Samples that exceed the linear call -

‘bration range should he diluted with acid of
the same concentration as the calibration

9. Caltbration. . + .

‘9,1 Working standard, 20 ug Pb/ml. Pre-
pared by diluting 2.0 ml of the master
standard (8.3.1 f the hot acid extraction
was used or.6.3.2 if the ultrasonic extraction
procedure was used) to 100 ml with acid of

the same concentration as used in preparing o

the master o

9.2 Calibration standards. Prepare daily
by diluting the working standard, with the
same acid matrix, as indicated below. Other
lead concentrations may be used. -

Volume of 20 ~ Final volume, Concentration
ug/mil working - ml sePo/ml |
standard, mi .
[} 100\ -~ 0
Lo 200 ot
20 200 0.2
20 100 04 /
4.0 100 0.8
8.0 100 1.6
15.0 100 a0 -
30,0 100 4.0
80.0 100 10.0
100.0 - 100 20.0

9.3 Preparation of calibration -curve.
Since the working range of analysis will
vary depending onh which lead line is used
and the type of instrument, no one set of
instructions for preparation of a calibrution
curve can be given. Select standards (plus
the reagent blank), in the same acid concen-
tration. as theé samples, to cover the linear
absorption range indicated by the Instru-
ment manufacturer, Measure the absor-
bance of the blank and standards as in sec-
tion 8.0. Repeat until good agreement is ob-
tained between replicates, Plot absorbance

* (y-axis) versus concentration in ug Pb/ml-
(x-axis). Draw (or compute) a straight line
through the linear portion of the curve. Do
not force the callbration curve through
zero. Other calibration procedures may be
used,

To determine stability of the calibration
curve, remeasure—alternately—one of the
following calibration standards for every
10th sample analyzed: concentration = 1lug
Pb/ml; concentration = 10 pg Pb/mi. If
elther standard deviates by more than 5 per-
cent’ from the value predicted by the cali-
bration curve. recalibrate and repeat the
- previous 10 analyses.
10. Caleulation.
. 10.1 Measured alr volume. Calculate the
measured air volume as

Vm= xT

4 40
—
where:
Va=Air volume sampied (uncorrected), m2
O,=Initial air flow rate, m*/min.
Q,=Final air flow rate, m*/ min.
* T=Sampling time, min. | _
The flow rates Q, and & should be cor-
rected to the temperature and pressure con-
ditions existing at the time of orifice call-

bration as directed in addendum B of refer-
ence 10, before calculation V.

10.2 Afr volume at STP. The measured
alr volume is corrected to reference condi-
tions of 760 mm Hg and 25° C as follows.

i ‘The units are standard cubic meters, sm?

" - Py x T
Yoo *tn X s

' Vyw=Sample volume, sm?, at 760 mm Hg
and 2608° K,
Va=Measured volume from 10.1.
P,=~Atmospheric pressure at time of orifice
calibration, mm Hg.
P,=760 mm Hg,
Ta= Atmospheric temperature
.. fice calibration, "E. -
" T\=208" K. )
10.3 Lead concentration. Calculate lead
concentration In the air sample.

at time of ori-

" (g Po/el x 100 mi/strip x 12 strips/filter) - l-'h

Yorr
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where:
C=Concentration, ug Pb/sm?
p& Pb/ml=Lead concentration determined
- from section 8. )
100 ml/strip="Total sample volume.
"13 strips/filter=Useable filter area, 7° x 9"/
ares of one strip, %" x T°. .
F.=Lead concentration of blank filter, pg,
_ from section 6.1.1.2.3.
Vyp= Alr volume from 10.2.:
" -11. Quality control
%" x.8" glass {iber fllter strips containing
80 to 2000 pg Pb/strip (as lead salts) and
blank strips with zero. Pb content should be
used to determine If the method—as being
‘used—has any bias. Quality control charta
should be established to monitor differences
between measured and true values. The fre-

quency-of such checks will depend on the -

local quality control program.

To minimize the possibility of generating-

unreliable data, the user should follow prac-
tices established for assuring the quality of
air pollution data, (13) and take part In

EPA's semiannual audit program for lead ~

analyses,

12. Trouble shootiny

1. During extraction of lead by the hot ex-
traction procedure, it is important to keep
the sample covered so that corrosion prod-
ucts—formed on fume hood surfaces which
may contain lead—are not deposlted in the
extract.

2. The sample acid concentratlon should
minimize corrosion of the nebulizer, Howev-
er, different nebulizers may require lower
acid concentrations. Lower concentrations
can be used provided samples and standards
have the same acid concentration.

3. Ashing of particulate samples has been
found, by EPA and contractor laboratories,
‘to be unnecessary In lead analyses by atomic

’

RUI.ES AND -REGULATIONS

absorption:. Therefore. thid" step was omltted
from the method. . )

4. PFiltration of ext.ra.cted samples, to
remqQye particulate matter, was specifically
excluded from sample preparation, because
some analysts have observed losses of lead

‘due to filtration.

5. It suspended solids should clog the ne.
bulizer during analysis of samples, centri-
fuge the sample to remove the solids. i

13. Authority.

(Secs. 109 and 301(a), Clean Alr Act as
amended, (42 U.5.C. 7409, 1801(3)) Y
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PART ° 51—PREPARATION,
TION, AND SUBMITTAL OF IMPLE-
MENTATION PLANS '

\

ADOP-

Implemenhﬂon Plans for Lead
National Ambient Air Quality
Standard

AGENCY: Environmental Protection_

Agency.
ACTION: Final rulemaking.

forth the requirements for States to
follow in developing,  adopting, and
submitting acceptable implementation
plans for the lead national ambient air

quality standards (NAAOS’), promul- -

gated elsewhere in the FEDERAL REGIS-

TER. The implementation plans are re-

quired under section 110 of the Clean

Air Act. Amendments to the existing:
regulations for implementdtion plans.

are necessary because lead differs
_from other pollutants for which the
" existing regulations were designed.
The amendments address the follow-
ing topies: definitions of point source
and control strategy; conirol strategy
requirements; and air quallty surveil-
lance.

EFFECTIVE DATE: This mlemaking
is effective October 5, 1978; State im-
plementation plans for lead are due by
July 5, 1979. .

ADDRESSES: TU.S, Environment’ar
Protection Agency, Office of Air Qual-
ity Planning and Standards, Comntrol
Programs Development Division (MD
15),
27711

FOR FURTHER INFORMATION
CONTACT:

Joseph, Sableski, Chief Plans Guide-
lines Section, at the above address or
at 919-541-5437 (commercial) or 629-
5437 (FI‘S).

SUPPLEMENTARY INFORMATION:
1. BAcxonom

On December 14, 197'1. EPA pro-
posed regulations for the preparation,
adoption, and submission of imple-
mentation plans to achieve the nation-

al ambient air quality standards for -

lead, which were also ¥roposed on that

_saime date (42 FR 63087), EPA |nvited

commerits from interested persons and
held a hearing on the proposed
NAAQS and State . implementation
plan (SIP) regulations on February 15
and 18, 1978. EPA received comments
on the proposed lead implementation
plan requirements from 25 com-
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_ the final regulation. A summary of all

SUMMARY: The regulations promul-
gated below, together with the current
requirements of 40 CFR Part 51, set

‘ 202—755-0707

.cerning -the definition  of a point
. the definition of a point source is con-

- isting definition of point source in
" § 51.1(k), which, as the commenter ac-

* are located in urban areas are defined.
Research Triangle Park, N.C, .

.25 tons per year. In light. of the low

“level of emissions than that for the -

- on an analysis contained in EPA's
 Implementation Plans,” () EPA is de-
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quality standard and determine the ef-
fectiveness of control strategies, must
include a determination of emissions
from each point source, All emissions
from sources other than point sources

- may be grouped,together as area (or
line) sources, :
. The definition .of point - source,
which was intended o be based on
actual emissions, differs from the defi-
nition in’ section 169 of the Clean Air
Act (which pertains to prevention of

- significant deterioration), which is
based on potential emissions. The

- reason for the difference is that for
planning purposes, the inventory of
existing sources must be based on an
actual situation 'to be used as a base-
line upon which one develops a plan.
For new source review (including
_review for prevention of significant de-
‘terioration), one must be aware of the
emissions that could be emitted from

" theée proposed source as well as actual

- emissions; hence, the source size crite-
ria for selection of new sources to be
reviewed under the recently promul-
gated PSD regulations incorporate po-
tential, as well as actual, emissions.
The definitlions of point source in
§51.1(k) for all pollutants have been
revised from the proposal to clarify

- that the size criteria are based upon
actual emissions. This implies the
emissions that are emitted after any
control 1s applied.

menters. Of these, there were 10 rep-
resentatives. from industry, 9 from
State and local governmental agencies,
4 from citizens' organizations and pri-
vate citizens, and 2 from other. federa.l
agencies.

2 SU‘AmARY or Com.mﬂs AND
. RESPONSES

The following discussion summarizes
most of the comments received on the .
proposal. There were a few other com-
ments that EPA felt were not signifi-
cant to warrant discussion in the Fep-
ERAL REcIsTER and that did not affect

the comments recelved and EPA’s re-
sponse is available for publie Inspec-
tion during normal business hours in
EPA’s-Public Information Reference
Unit. (PM 215), 401 M Street -SW.,

Washington, D.C. 20460. telephone

" 3.1 POINT SOURCE nr.rmnon '
“~There were several comments con—‘

source. One commenter indicated that

fusing and differs from that used in
the provisions in the Clean Air Act
concerning prevention of significant
deterioration (PSD). Parts of that
comment were directed toward the ex-

knowledged, is not. the subject of the .
proposal and will not be dlscussed
here.

. Currently, §51.1(k) defines point
sources in terms of emissions per year
and location of the source, as well as-a
listing of individual source categories.
Currently, point sources of other pol-
lutants for which NAAQS' exist that

2.2 'CONTROL STRATEGY,K

A number of persons provided com-
ments concerning the control strategy
aspects of the proposed regulations.

_ One commenter correctly noted a
“discrepancy between the list of source
_categories in §§ 51.80 (“Demonstration

around significant point sources”), for
which the State must perform an anal-
ysis. The lists should have been identi-
. cal—$§ 51.84(a) should have also includ-
ed lead-acid storage hattery manufac-
turing plants that produce 1;200 or
more batteries per day. The rulemak-
ing promulgated below. incorporates
this change. The criterion for produc-
tion of batteries, which was based on a
monthly standard, has been raised to
© 2,000 batteries per day, however, to ac-
count for the slightly less stringent
quarterly lead ambient standard.
- Several commenters indicated that
the requirements in §§ 51.83 (“Certain
urbanized areas”) and 51.85 (“Other
" areas”) appeared identical and there-
. fore one of the sections was redun-
dant. The difference hetween the two
sections lles Ih the required geographi-
cal scope of the analysis. Section 51.83
requires that the plan contain an anal-
ysis of each urbanized area that has a
measured lead alr concentration that
is in excess of 4.0 pg/m?® quarterly
mean (monthly mean in the proposal).
The distinguishing provision is that

as those that emit pollutants in excess
of 100 tons per year; point sources in
less urbanized areas are defined as
those that emit pollutants in excess of

level of the lead standard in relation
to the other standards (e.g., for partie-
ulate matter), good reason exists to
define point sources for lead at a lower

current set of pollutants for which
EPA has established NAAQS'. Based

“Supplementary Guidelines for Lead

fining a point source of lead as “any .
stationary.source causing emissions in.
excess of 4.54 metric tons (5 tons) per

year of lead or lead compounds meas-

ured as elemental lead.,” This repre-

sents a slight change from the propos-

al, which failed to account for lead

compounds.

The significance of the definition of
$51.1¢k) i3 that the emission inven-
tory, which is used to determine the
extent of possible violations of the alr

" '.”‘

of attainment”) and 51.84 (“Areas .



" the analysis must cover at least the
entire urbanized area. Section 51.85,

on the other hand, requires that for

any area (urbanized or not) with a re-
corded lead concentration that does
" not meet the natlonal standard of 1.5
pg/m?® quarterly mean (monthly mean
in the proposal), the plan must con-
. tain an analysis of at least the area in
the vicinity of the monitor that has re-
corded the concentration. Therefore,
. the analysis may be restricted to an

evaluation of only those sources

within a relatively small radlus from
the monitor.

- Several commenters suggested that
the control strategy requirements
insure that the burden for solving the

lead air problem be equitably distrib-.

uted between mobile and stationary
sources. The commenters realized.that
either kind of control is expensive and
difficult to implement. In response,
EPA maintains that the allocation of
the burden of control in the SIP is the
primary responsibility of the States,
and therefore -EPA-will avoid setting
criteria in 40 CFR 51 that favor con-

trol of one source category over an- .

other. EPA acknowledges that meas-

ures that are expensive and difficult

to implement may have to be adopted
in order to demonstrate attainment of
the lead standard.

Two cominenters indicated that the’

regulations did not provide a satisfac-
. tory treatment to problems related to

. background concentration. They
claimed that a facility in.-an area of

high background concentratiohs may-

be unduly penalized In efforts to
attain the standard. EPA - acknowl-
edges that this problem may exist, In
most cases, however, the high. back-
ground air concentrations are general-
1y due to other sources in the vicinity.
It is the primary responsibility of the -
State to allocate the burden of emmis-

sion control to the various sources .

causing the problem. Sources will have

an opportunity to comment on the-

plan at the public hearing that is re-

quired before the plan is submitted to
/ .

EPA,
- One commenter suggested that EPA
recommend analysis of fugitive dust
and on-premise soil before a State ini-
tiates a program of prolonged moni-
toring in the vieinity of gray iron
.~foundries. As mentioned in the pream-
ble to the proposed regulations, EPA
identifled  gray -iron foundries as
having the potential for causing viola-
tions of the national standard for lead,
but this identification was based on
limited data concerning thé amount of
fugitive emissions from the facilities,
Although EPA does not feel that the
degree of confidence in this identifica~
tion justifies a requirement for States
to analyze all gray iron foundries (of
which approximately 1,500 exist), EPA
_encourages States to consider analysls

RULES AND REGULATIONS

of these sources to the extent that
time and resources permit. The.com-
menter’s suggestion concerning the
analysis of fugitive dust and on-prem-
ise soil before undertaking extensive
monitoring and analysis appears to
offer the potential for conserving
SCAIC sources in that States may

: to restrict their monitoring and
analysis efforts to those plants with

relatively hlgh 1ead levels In dust and -

soil.

The same commenter also indicated
that secondary lead smelters and simi-
lar sources probably cannot be mod-
eled because of .fugitive dust and low
stacks. EPA recognizes the difficulty
in quantifying fugitive dust and fuegi-
tive emissions and recognizes that low

. stacks will generally cause higher con-

centrations closer to the stack than
will higher stacks. The Clean Air Act
requires that an approved plan must
demonstrate- attainment of the stand-
ard, however. EPA has, based upon
preliminary analyses, determined that
secondary ‘lead smelters and other

sources listed in §51.84 have the po- -

tential for causing violations of the
lead standard. EPA also bellieves that
attainment of the lead standard

around such sources can best be dem- -

onstrated by the use of an atmospher-
lc dispersion mcdel. In many cases,

" States will not have the time or re-

sources to perform detailed studies. to
quantify the fugitive dust and fugitive

emissions from' Individual facilities’

and may have to rely on factors that

. Were based on limited studies of other
lacilities or best estimates. In comply-

ing with §51.84, for cases where no
ambient lead data were collected in

-the vicinity of the source and where-a

State must thus estimate the air qual-
- ity impact of the sources, the State
will have to decide for itself what level
" of control is warranted by the confi-
dence in the data upon which the
analysis is based.

.In another comment concerning

modeling, one commenter from a State
agency claimed that theimodels used
for assessing the monthly impact of
point sources are not accessible to
most. alr pollution control agencies. In
the initial analysis of the impact of
the -proposed standard on point
sources, it.is true that EPA used the
Oak Ridge National Laboratory model,
“Atmospheric Transport and Disper-
sion Model” (ATM), (2) which is prob-
ably not available to most agencies,
That analysis was revised subsequent-
.1y, and another model was used, how-
“ever. Also, EPA is recommending the
use of other models, specifically those
models for particulate matter de-

scribed In EPA’s “Guidellne on Air

Quality Models,” (3) for modeling
point sources for SIF development.
These models are generally available.
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The same commenter indicated that
only ambient momtori.ng or upwind-
downwind sampling can give a reliable
assessment of the impact of sources

‘with a large fugitive emission compo-

nent. EPA acknowledges that monitor-
ing studies generally give a more reli-
able estimate of the air quality impact
of sources that emit fugitive emissions
because no estimate need be made of

the fugitive emissions, which are diffi-

cult to measure directly. Such studies
cannot be done for many areas within
the time “and resource constraints
facing the States, however, and there-
fore EPA regulations require the use
of modeling around such point
sources. States will have to make esti-
mates of the fugitive emissions based
on whatever information may exist.
EPA is, however, in another part of

this FPEDERAL REGISTER giving advance:

notice of proposed rulemaking to re-
quire the installation of ambient moni-
tors in the vicinity of three categories
of point sources that have major fugi-
tlve emissions—Primary and secondary

lead smelters and primary copper

smelters, Presumably, after these
monitors have been in place for a few
years, the data yielded will provide
more accurate information concerning
the nature and magnitude of the lead

broblem from these -sources. After’
those data become available, EPA may

require States to revise their imple-
mentation plans. Furthermore, EPA
intends to develop fugitive lead emis-
sion factors that are more accurate
than those that currently exist.’ .
One commenter recommended that
the regulations place the proof of com-
pliance with emission regulations on
the stationary source, The commenter
claimed that local .enforcement agen-
cies do not have the funds for continu-
ous monitoring. In response; EPA has
found that there are no techniques for
continuous monitoring of lead emis-
sions. The State will be required under
existing regulations (40 CFR 51.19) to
carry out a source surveillance pro-
gram which generally @ consists of

visual inspection of the installation of -

control equipment and testing of stack
emissions.

Several comments addressed issues
concerning control of lead in gasoline.
One commenter indicated that any re-
duction of the lead content of gasoline

or any other similar kinds of programs.

(presumably meaning control of fuels

or the control of lead emissions from -

individual = vehicles) that may be
needed in the SIP over and above the
current Federal program should be

done through Federal rather than .

local regulation, EPA has already
taken steps to-control the amount of
lead in gasoline through the phase-
down of lead in leaded gasoline and
the requirement that cars equipped

" with catalyst. mufflers must burn un-
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~

. leaded gasoline. The level of cdntrol of

Jlead in leaded ‘gasoline was based on.

" . average conditions concerning lead air
_quality " concentrationms. = Areas that

have unique problems and that will

“find it impossible to demonstrate at-
_ tainment of the lead standard through
" statiopary source control or through

transportation control measures may

have' to adopt ‘measures such as-re-
quirements for further reduction of

lead In gasoline or control of lead

. emissions from the tailpipe of vehicles.

v Currently, EPA does not foresee the
need for additional mobile source con- -

- trol strategles and. does not intend to
require further nationally applicable
lead-in-gasoline reductions, C L.

. Other comments concerning further
reductions of the lead content of gaso-

* line suggested that such reductions be

' undertaken only after sufficient data
is available to indicate that the lead
air quality. problem is geographically

-broad enough and only after a finding

. that such-a limitation is necessary to
achieve a national ambient air quality

standard. The- commenters enumer-

ated the problems with instituting fur-
ther control of the lead content of gas-
olirre. The commenters contended that
application- of more stringent local
limitations of lead in gasoline could se-

riously disrupt the nation's gasoline .

distribution system., resulting in severe
_.spot shortages, especially during the
summer months . when
‘demand is at its highest, - -~ . -
EPA recognizes this problem and ad-

ment. Also, under section 211(eX4XC)
of the Clean Air Act, EPA will not ap-
--prove Stdte or regional programs for

- further reductions of lead content of -
_gasoline unless the State demonstrates ~
that no other reasonable measures are -

avallable. - :

Also, two of the commenters Tecoms

mended that 40 CFR Part 51 regula-

_ tions be modifed to reflect the restric- .
tions in sectionl 211(cX4XC) of the Act
regarding State limitation of the lead-

content of gasoline. In response, EPA

has incorporated the intent of the Act

* into the definition of “control strate-

gy” as it pertains to restrictions on
fuel additives, "

Two commenters representing pri-

mary lead smelting companies recom-

mended -an alternative approach to

protecting the health of persons from -

-the ambient lead levels in the vicinity
_. of primary lead smelters. They recom-.
mended that sources that cannot con-
trol emissions 20 that the lead stand-
ard will be met be allowed to conduct a
public health s¢reening and hygiene

program aimed at reducing the’

amount of lead that children in the vi-
cinity of the source take in and insur-
ing that safe blood lead levels are sat-
{sfactorily maintained. - L.

gasoline

e
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EPA belleves. that there are legél,
technical, and equity problems with

the programs that render it unaccep-
table as the sole means of implementa-

tion of the national standard for lead. .

Concerning._the legal problem, such

_a program assumes that the air qual-
ity standard will be violated, and pre-
sumably, the plan will not contain a

demonstration that -the air quality
standard ‘will be attained. Under the
Clean Air Act, EPA must disapprove a
plan that does not contain a demon-
stration that the air quality standard
will be attained by- the mandatory at-
tainment ‘date. The Act provides for
the protection of health through the

" standard setting, planning, and imple-

mentation processes; it does not allow
for a surrogate procedure whereby
public health may be protected even

. though the amblert standards are not

met. : o
Cohcerning technical problems, the
relationship between emissions from.a
source and blood lead levels is not
quantitatively certain. Even assuming
a biological monitoring system were to
be. established, it is unclear what the
source would have to do concerning its
operation or emissions if the monitor-
ing program revealed unacceptable
bloed lead levels. Even if a course of’
action were clear, the damage would
have already been done, while the
basic purpose of the standard setting
and = implementation process ' envi-
sioned by section 110 of the Act is pre-

} _vention of public health problems,
- .vises the States to consider the com-- -

Concerning equity, the biological
monitoring program would inconve-
nience the very people that are sup-

- posed to benefit from the Act. The Act -
. envisioned that' all people have an’

equal right to healthy air, The com-

menters - who recommended. that blo- -

logical monitoring approach apparent-

-1y belleve that people who ‘happen to
Hve lir areas with elevated lead levels

should not be accorded equal protec-
tion, but should be made to pay extra
for their heaith through presumably
continuous participation in a blood
sampling program.' If a person did not
want to participate, it is doubtful
whether he could be forced to, so
therefore his health conld be placed in’
jeopardy. . .

One commenter representing a pri-

-mary lead smelter warned that enclo-

sure of smelter operations to control
fugitive lead emissions may present a
severe- occupational health hazard to
employees who must work within the
enclosed space. EPA realizes these po-
tential problems. If -a source installs
such enclosures, it must of course also
meet any. applicable regulations set
forth by the Qccupational Safety and
Health Administration as well as con-
trol emissions to the extent specified

* in the applicablé implementation plan.
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One other commenter expressed
concern that there appears to be noth-
ing that can be done in areas where a
source is employing best available con-
trol technology, yet the standard is -
still not being met. The Act requires.
that for approval, an implementation

‘plan must demonstrate that the con-

trol strategy contained in the plan is
adequate to -attaln and maintain the
NAAQS. EPA realizes, however, that a.
plan which meets this criterion may,
even after full implementation, not ac-

" tually result in attainment by the at-

tainment date. This would gererally

‘indicate that assumptions concerning

the amount of emissions and the rela-
tionship between emissions- reductions
and air concentrations that were made
when the plan was developed eventu-
ally were proven erroneous. If an ap-
proved plan is later found to be inad-
equate to attain-the standard, EPA
will require the State to revise the
plan. If that plan has already required
all measures short of those that would
force significant source closures, EPA
will at that time decide whether the
closure must be effected or whether
there are alternatives to this in the
discretion given to EPA under the Act

‘in sections 110 or 113. States should

make every -effort to develop and
submit. plans that demonstrate attain-
ment of the standard using the best
data available, - ° :

Several commenters from State air

“pollution control agencies indicated
that the development of lead SIPs
.will be difficult within the timeframe

provided. EPA realizes that the devel-
‘opment of the lead plans will be com-
peting in priorities and resources with
the development of plan revisions by
title I, part D, of the Clean Air Act for
nonattainment areas. Where a State
needs additional assistance in the de-
velopment of its lead plan, or where it
is unsure as to the priority of develop-
ment of its lead plan, the State should
consult with the appropriate EPA re-
gional office. .. - ’ :

2.3 AIR QUALITY MONITORING . .

Several commenters_ recommended
that a minimum number of samples be
taken to determine whether the stand-
ard la being attained. Also, several per-

_sons commented that the sampling

should be performed more frequently,
such as daily. One person iIndicated
that determination of the attainment
status should be donme by annual'
rather than monthly” averaging. At
least a 3-month average would be more
desirable. Another- person indicated

. that the shorter the averaging period,

the more the number of samples
should be. . ‘
Concerning the minimum number of
valid samples needed to determine an
average, it is general practice to re-
quire at least 75 percent of the sched-



uled samples to be valid, EPA will pre-
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major roadways for the peak concen-

pare a guideline on this and other- -tration site was 5 to 15 meters. The

issues'concerning the determination of
attainment of the standard. Concern-
ing the frequency of sampling, EPA is
promulgating a national ambient air
-. quality standard for lead in this Fep-
ERAL REGISTER that Is based on a calen-

dar quarter, rather than calendar

month &s had been proposed. EPA has

determined that a sampling schedule

of once every 8 days is adequate to

‘give a. representative sample for a
quarter. . - '

One commenter indicated that moni-

* toring. the Inner city area should be
given top priority because the vehicle

mix in these areas favors older cars

that burn leaded gasoline. EPA’s re-

sponse is that if maXimum exposures

oceur in these areas, then monitoring.

these areas should in fact recejve first

priority. The determination of accept- -

ability of the sites will be the joint re-
sponsibility of the States and the cog-
nizant EPA regional office, N

“One commenter recommended that
EPA change the recommendation in
the draft “Supplementary Guidelines
for Lead Implementation Plans” (1)
for locating lead monitors near road-
ways that are at or below grade level

rather than near elevated roadways.

The commenter suggested that the
guideline require mesasurements to be
representative. of emissions and envi-
ronmental exposure. The commenter
indicated that the proposed guidance

would exclude monitoring play areas -

that are located beneath elevated
roadways. EPA agrees with this com-
ment. The purpose behind. excluding
below grade level monitoring and mon-
itoring near elevated roadways was to
insure adequate exposure at the moni-
toring site, If significant population
exposures consistent with the averag-

ing time of the NAAQS were encoun- |

tered in these situations, then moni-
toring in these locations would meet
the intent of the guldance. EPA has
revised the siting guidance to account
for these considerations,

Several comments were directed

toward the recommended location of a

monitor at a given location. Two per-
sons indicated that the allowance of §

meters in elevation of lead air moni-.

tors is too high and that it should be
changed or should allow for numerical
adjustment of the data. One person

suggested that the monitors be re- -

quired to be placed closer to roadways
because he felt that would be more
representative of exposure; another

suggested that the monitors are re.
quired to be placed too close to the-

street already in some cases and that
- the data from the monitors would be
unrepresentative. EPA proposed a
range of heights for lead monitors
from 0 to 5 meters above ground level,
The proposed required distance from

¥
{

’

- which si

intent wi :
icant portions of the pop-
ulation are being exposed over the

averaging time of the standard.

During a typical day, even the most
susceptible population group does not
spend more than one-half of their
time in the ambient air below the 2-
meter level or within 15 meters of a
major roadway. They are Indoors or at

considerable distances from roadways. .

for the remainer of their time, Conse-
quently, requiring samplers to be
.placed below 2 meters above the
‘ground or closer than 5 meters to a
roadway-would lead to concentration
measurements that would be unrepre-
sentative of lead exposures. Further,
some range of heights and distances is
necessary due to practicalities involved

in finding suitable sites, power avail-

ability, protection against vandalism,

allowing free pedestrian movement

along sidewalks, ete, . : .
‘One commenter recommended that

the criteria for monitoring in the vi- -

cinity of roadways not include specitic
distance restrictions, such as the re-
quirement for placement of monitors

between 5 and 15 meters from the -

traffic lane. The commenter indicated
that many areas do not have housing

that close - to ‘major roadways and

therefore the numerical restrictions
would be counterproductive to insur-
ing accurate monitoring of maximum
population exposure, EPA’s response
is that even though housing may not
exist that close to roadways In all
cases, the public has access to many
such areas, .

One commenter recommended that
the monitoring guidelines require
monitoring lead below ground level in
public places such as subway stations

and underground shopping areas, In

response, EPA’'s monitoring guidance
was written for purposes of determin-
Ing attainment of a standard. Locating
monitors in subways to determine ex-

. posures. would be considered special

purpose monitoring and thus could. be
performed if desired by the State or
local agency. EPA however, does not
feel that monitors placed in these situ-
atlons would yield data suitable for de-

veloping implementation plans or de- .

termining national trends and strate.
gles and thus will not require it. Fur-
thermore, since no- member of the
public spends more than perhaps 8
hours out of 24 hours in such loca-
tions, monitoring there would not be
representative of population exposure
for a standard. based upon 24-hour
sampling for an entire quarter..

One commenter recommended that
_the regulations require ambient moni-
toring in the vicinity of major point
sources, Not doing so may allow poten-
tially significant publie health impaets

to sample ambient air to'
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that result from fugitive emissions at
major point sources to be lgnored. As
mentioned above, in another part of
this FepeRAlL REGISTER, EPA is glving -
advance notice of proposed rulemak- .
ing to modify the regulations to re-
quire source owners or operators to
monitor in the vicinity of primary and
secondary lead smelters and primary
copper smelters.  EPA chosé these
source categories because they are
considered to have the potential for
causing the greatest concentrations of
air lead In thelr vicinity and because

‘the nature and magnitude of their fu-

gitive emissions are relatively un-
known compared to other source cate-
gories. The regulations will continue
to vest authority in the.regional ad-
ministrators to require monitors in the
vicinity of other sources. EPA will pre-
pare guidance concerning the recom-
mended number and siting of monitors
in the vicinity of lead point sources.

Another commenter claimed that
the regulations do not adequately ad-
dress the locations where air quality
samples will be taken and at what dis-
tance from a facility they will be
taken. As mentioned above, EPA will
develop guidance on the placement of
lead monitors in the vicinity of point
sources. The guidance for locating
monhitors elsewhere Is highly specitic
in that the distances from obstruc-
tions and interferences. are quantita-
tively deseribed, It is not possible from
& national perspective, however, to de-
velop general regulations that would
cover every -conceivable -situation that
could occur without making the regu-
lations unduly complex,

One commenter suggested that the
lead monitors should not be required
to be permanent until the State has
more experience in sampling and mon-
itoring lead. Also, several commenters
recommended that EPA require initial
monitoring by mobile vans or other
procedures to locate the most critical
sites. EPA does not intend that the re-
quired -monitoring stations would
remain at- one place in perpetuity.
EPA does, however; need some stabil-
ity in monitoring site locations to
allow for trends analysis. If a station
once established s later found to be
unrepresentative, it should be moved
to a new location. EPA agrees with the
intent of the comments-and hag
always encouraged special purpose

monitoring prior to establishing a per-- .

manent monitoring station. EPA will
not require resource-intensive proce-

. dures to locate critical sites, however,

Several commenters recommended
that the regulations require more
than a minimum of two monitors per
area. EPA’s response is that the regu-
lations do not preclude placing out
more than two monitors. EPA is inter-
ested nationally in obtaining only
enough data to establish a data trend,
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determine if the Federal programs
that result in-the reduction of auto-

. mobile lead emission are causing de-’

creases in lead air concentrations, and
- determine the .approximate attain-

+ ment status of areas., Furthermore, .

the regulations would allow EPA to re-
quire additional monitors on a case-by-
case basis where EPA belleves that
two monitors are insufficient to deter-
mine whether the national standard is
being attained and maintained.

One of the commenters who recom-
mended that the regulations require
more than two monitors per area ob-

. -jected to placing responsibility on-the
‘EPA regional offices to require addi-

tional monitors and. determine the

location. The commenter claimed that
this precludes both accountability of.
the State's actions and public. partici-
pation. EPA’s response is that requir.
ing a limited number of samplers spe-
cifically to meet data needs at the na-

tional level and leaving the determina- -

tion of the number and location of the
remaining stations in the State net-
work. to the State and the regional
office is consisterit with the recom-
mendafions of EPA’s Standing - Air
Monitoring . Work Group

(SAMWG). (4) In a recent action (43 .

FR 34892, published Aug. 7. 1978),

EPA proposed that the locations of’

stations (for all polluiants) need not
actually be included in the implemen-
tation plan, but the plan must contain
a monitoring program which-includes

a monitoring network that i5 based .

~upon negotiations between the State
and the EPA regional office. The plan
. would also have to contain a commit-
. ment to annually review the adequacy
of the network and to establish new
stations and relocate or terminate ex-
isting statlons as needed in order to
" keep. the network responsive to data.
needs. EPA feels that if the entire
system were part of the SIP, the only
way the State could make modifica-
tions. would be to propose the change,
hold a public hearing, and-submit the
change to EPA as a plan revision. EFPA
would then have to propose to approve

‘ entertain public com-
ment, and then finally promulgate its
approval. EPA feels that this process
. i3 too time-consuming and would
defeat the purpose of the annual
review, which 13 to-make timely adjust-

ments to the network. Also, EPA feels

that the potential benefita from this
process would be too few to warrant
its implementation. "The proposed re-
quirements concerning air  quality
monitoring, however, would require
that the locations of the monitors be
available at all times for public inspec-

tion. Therefore, when the State re- -

vises its SIP in order to implement the
forthcoming air quality monitoring re-
quirements, the public can at that
time comment on the State system.

RULES. AND REGULATIONS

The public can also -comiment on
tion below retains this requirement,

changes to the networks at any time
by submitting written comment on
changes to  the State or EPA regional
-office. C ’ :
One commenter indicated that the
low-volume sampler compares favor.
ably In measurement with the high-

volume sampler, which is the refer-

ence. method for collection- of the
sample, and excludes larger particles
that are not respirable and which the
commenter feels are not significant

from a health standpoint. The com-

menter implies that EPA should allow

the use of the low-volume sampler. ..

Low-volume sampling will be allowed
if the agency that wishes to use It
demonstrates  that the method is
equivalent to.the reference method,

using the procedures that EPA s pro-

jposing in another. portion of this FED-
3.0 OTHER CHANGES FROM PROPOSAL

3.1 AIR QUALITY SURVEILLANCE
REQUIREMENTS

EPA has revised the air quality sur-

veillance requirements for lead slight-

1y from the proposal to render them

clearer and more consistent with the . -

general air quality surveillance re-
quirements cwrrently under revision
that will apply to all pollutants. These
revised general requirements will

closely follow and implement the rec-

ommendations of EPA's Standing Air
Monitoring. Work Group.(4) The sig-
nificant revisions of the lead require-
ments {from the proposal include the
following: A change of the date by
which the entire monitoring system
must, be established; deletion of the

references to the terms, “National Air:

Quality Trends  Stations” (or
“NAQTS") (which are now called “Na-
tional Air Monitoring Stations”) (or
“NAMS'") and- “State and Local Alr
Monitoring . Stationsa’” (or “SLAMS"),
These terms have not yet been defined
by regulation, so reference to them ls
meaningless. Modification to the re-
quirement that the plan contain a de-
seription of the monitoring system;
and revision of the “Supplementary
Guidelines on Lead Implementation

Plans” to. account for location of moni-

toring . stations In urban street can-

yons. :
As mentioned in the preamble to the

proposal, EPA will eventually incorpo-
rate the lead monitoring requirements
into the- air quality monitoring re-

quirements that apply to all pollut-

ants for whlch NAAQS' exist.
3.2 REPORTING OF DATA BASE

Under the proposal in § 51.86(c), the
State would have been required to
submit the air quality data collected

since 1974 io the format of EPA's stor--

age and retrieval of aerometric data

(SAROAD) systen'a. The ﬁna.l reguld-

but provides the regional administra-
tor with the authority to waive the re-

quirement concerning the format of

the data. .- .

5.3 LISTS OF URBANIZED AREAS

* There were several-errors in the two .
tables of areas in the preamble to the
proposal. In table 2, “Urbanized areas
with lead air concentrations exceeding
or equal to 1.5 pg/m’ maximum
monthly mean (1975)”", the Norfolk,

.Va. AQCR number should have read

223 instead of 233. Table 3, “Urhanized
areas with lead air concentrations
equal to or exceeding 4.0 ug/m? maxi-
mum monthly mean (1975)" should

have read as follows:
“AQCR Urbanized area
18 Phoenix, Ariz. "
k1) Loa Angeles—Long Beach, Calif.
¢ 20 320 Diego, Calif.
80..—_._.. San Francisco—Oakland, Calif.

90 cm . Sun Jose, Callf-
Chicago, Dll.—northwestern Indiana.
Dallas, Tex. .

Sounce: Data from EPA’ Envlronmehta.l
Monitoring Support Laboratory, Statistical
and Technical Analysis Branch.”

These corrections, however, are now
academie, since the averaging time of
the lead standard is now quarterly.
Therefore, tables 2 and 3 are revised
to reflect. the quarterly average. Table
2 (renuanbered table 1) appears at the
end of the preamble. Table 3, revised
to reflect the quarterly average, now
contains only one area, the Los Ange-
les—Long Beach, Calif., urbanized
area. The lst reflects only the data
currently avallable to EPA, and gener-
ally the guarterly averages available

_are not truly representative due to in-

sufficlent data. There are other data
avallable to State and local air pollu-
tion control agencies, however, that
may indicate that other areas have
concentrations in excess of the concen-

. trations specified In the criteria for

performing the analysis.
3.4 EXAMPLE LEAD CONTROL STRATECY

The preamble to thie proposal indi-
cated that EPA was developing an ex-
ample lead control strategy to assist
the States in developing their lead im-
plementation plans, The preamble in-
dicated that the example was sched-
uled for completion by March 1978.
Because EPA has received an exten-

. alon for promulgating the national -

ambient air quality standard for lead,
because the example control strategy
would be based on the final implemen-
tation plan regulations promulgated
below, and because of other delays,
the example  controls _strategy will
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probabiy not be available until Novem-
ber or December of 1978.
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- TABLE 1—Urbanized Areas With Lead Air
Concentrations Exceeding or Equal to 1.5
po/m, Maximum Quarteriv Mean (1975

Am B

w Birmingham, Ala -
Phoenix, Ariz.

Freano, Calif.

Loa Angel Long Beach, Calif.
Sacramento, Calif.

Ban Benmdmo—mverside Callt,
. San Dlezo, Calif..

San Fr: ﬁuklmd. Call.t

Jersey, -
_Waterbury, Conn.
... Springfletd,
Mass.—Connecticut.

" anmston. Del—New Jersey,
.. Philadelphta, Fa—New Jersey.
Wuhlnmn. D.C.—Maryland—Vlirgin-

polis—St. Paul, Minn.

. SL Louis, Mo.—Illinofs.

Las Vegas, Nev.r

Reno, Nev.

-~ Qklshoma City, Okla
Scranton, Pa .

-« San Jusn, P.R.

Columbin, 8.C.

Greenville, 8.C.

. Fnoxville, Tenn,

Memphis, Tenn.—MlshulppL

218 . Dallpas, Tex.
) E——— El Paso, Tex

218.....seeni. Houston; Tex:

. Soumce Dats from EPA’s Environmental
Monitoring Support Laboratory, Statistical
and Technical Analysis Branch.

I_Jated. September-29, 1978. . N

DoucrLas M, CosTie,
- Administrator.
The - Code of Federal Regulations,
Title 40, Chapter I, Pa.rt 51, is amend-
ed as follows:

1. In §51.1, paragraph (k) is revised-

and paragraph (n) is .amended by
adding paragraph (11) as follows:

¥

:“ New York, 'NY—northeastem New

Chlcopee-ﬂolyoke. -

Chlcnau L —northwestern lndhnm

RULES AND REGULATIONS

§51.1 Definitions,

. . . . = .

(k) “Point source” means the follow-
ing: .

(1) For particulate matter, sulfur:

oxides, carbon monoxide,
bons, and nitrogen dioxide— .
(1) Any stationary source the actual
emissions of which are in excess of
90.7 metric tons (100 tons) per year of

hydrocar-

the pollutant in a region containing an |
- area whose 1970 ‘‘urban place” popula-

tion, as defined by the U.S. Bureau of
the Census, was equal to or greater
than 1 million; -

(i) Any stationary source the actual
emissions of which are in excess of
22.7 metric tons (25 tons) per vear of
the pollutant in a region containing an
area whose 1970 ‘“urban place” popula-
tion, as defined by the U.S. Bureau of
the Census was less than 1 million; or

(i) Without regard to- amount of

" emissions, stationary sources such as

those listed in appendix C to this part.
¢2) For lead, any stationary source

the actual emissions of which are in.

excess of 4.54 metric tons (5 tons) per
year of lead or lead compounds meas-
ured as elemental lead. .

. ) - L L] -

(n)***

(11 Control or prohlbition ot a fuel
or fuel additive used in motor.vehicles,
it such control er prohibition is neces-
sary to achieve a national primary or

- secondary air quality standard and is

approved by the Administrator under
§211(c)X4XC) of the Act.

2. Section 51.12, paragraph (e) is
amended by adding subdivision (3) as

_ follows

§51.12 Contml stmtegy- Genenl.
» [ ] [ ] . -

(e)_.-. B

(3) This paragraph covers only plans”

to attaln and maintain_ the natfonal
standards for particulate matter,
sulfur oxides, carbon monoxide, pho-

tochemical oxidants, hydrocarbons.l

and nitrogen dlox}dc
- - . . . .

3. Section 51.17 is amended by (1) re-

vising-the heading to read “Air quality

surveillance: Particulate matter, sulfur
oxides, carbon monoxide, photochemi-
cal oxidants, hydrocarbons, and nitro-
gen dioxide,” and (2) adding para-
graph (d) as follows:
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§51.17 Air quality surveillance: Particu-
late matter, sulfur oxides, carbon mon-
oxide, photochemical oxidants, hydro-
carbons, and nitrogen dioxide,

- {d) This sectlon covers only plans to
attain and maintain the national
standards for particulate matter,
sulfur oxides, carbon monoxide, pho-
tochemical . oxidants, hydrocarbons;

and nitrogen dioxide. :

‘4, A new §51,17h is added as follows:

§ 5L.17b "Air quality surveillance: Lead,

(a) This section covers only plans to
attain and maintainr the national
standards for lead. ° .

MONITORING IN CERTAIN AREAS
(b) The plan must provide for the es- -

. tablishment of a monitoring system

that contains at least two permanent
lead ambient air quality monitoring
stations in each urbanized area (as de-
fined by the U.S. Bureau of the
Census)— . : .

(1) That has a 1970 population
greater than 500,000; or -

(2) Where lead air quality concentra-
tions currently exceed or have exceed-
ed 1.5pg/m* quarterly arithmetic mean
measured since January 1, 1974. .

(¢) The EPA Regional Administrator
may specify more than two monitoring

- . stations if he finds that two stations

are insufficient to adequately deter-

- mine if the lead standard is being at-

tained and maintained. He may also
specify  stations in areas outside the
areas covered in paragraph (b) of this
section.

(d) The monitoring system must con-
tain at least one roadway type moni-

" toring site and at least one neighbor-

hood site and be sited in accordance
with the procedures specified in EPA’s
"Supplementary Guidelines for Lead

- Implementation Plans.”

(e) The monitors must be operated
on a minimum sampling frequency of
one 24-hour sample every 6 days. .

(1) Existing sampling sites being
used for sampling particulate matter
may be designated as sites for sam
pling lead if they meet the siting crlt.e-
ria of “Supplementary Guidelines for
Lead Implementation Plans.”

(¢) The plan must provide that all
lead air quality monitoring stations

-will be established and operational as .

expeditiously as practicable: but no

later than 2 years after the date of the

Administrator’s approval of the plan

for the stations specified under para-
graph (b) of this section,

(h) The analysis of the 24-hour sam-
bles may be performed for either indi-
vidual samples or composites of the
samples collected over a calendar

. month or quarter.

(1) [Reserved]
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' REQUIREMENTS*APPLICABLE 70 ALL
MonrTOoRS -

(§)) ‘I'he plan must provide for having
a description of the system avallable

- for public Inspection and submission

to the Administrator at his request.
- The descriptionn must be available at
all times after the date the plan is

.made avaflable -for public inspection.

The description must lnclude the fol-
Jowing information:
(1) The SAROAD site identiﬁcation
form.
2. ’l'he sampling- and analyals
method.
~ (3) The sampling schedule Ce
(k) The monitoring method used in
‘any station in the monitoring systems
- required in this section must be a ref-
erence or equivalent method for lead
" ag defined in § 50.1 of this chapter, -
5. A new subpart E i3 added as tol-
lows:

Sec.

-51.80 Demnn.m'atlon of attakunent.

51.81 Emissions data. :

51.82 Air quality data.

51.83 Certain aress.

51.84 Areas dround slsnﬂimt polnt
sources.

51.85 Other areas. .

51.88 Data bases,

51.8T7 . Measures P .

51.88 Data availability. DR -
AUTHORITY: Secs. 110, 301(a), Clean Air

Art as amended (42 U.S.C. 7410, T801) :

Subpart E—Control Strategy: Lead
§51.80 Demonstration of attainment.

(a) Each plan must contain a demon- -
stration that the standard will he at-

- -

- tained and maintalned‘ln the follow--

ing areas:
(1) Areas In the vicinity o! the fal-
lowing point sources of lead:

_ Primary lead smelters.
Secondary lead smelters.
 Primary copper smelters. -
- Lead gasoline additive plants.

Lead-acid storage battery manufacturing
- phndt:ythatproduuz.mamhm
per

Any other stationary source thit actually

. emita 25 or more tons per yvear of lead or .

lend eompolmds meln:nd s elmtnl

(2) Any other area that ha.slea.d air
concentrations in excess of the nation-
al standard concentration for lead,

~measured since January 1, 1974, ~ '
- (b) The plan must demonstrate that
‘the measures, rules, and regulations
contained in the plan are adequate to-
provide for the attainment of the na-
tional standard for lead within the
- time prescribed by the Act and for the
maintenance of that standard for a
reasonable period thereatter. .

(c) The plan must include the fol-

lowing: - ) -

- which EPA must approve. or
‘prove the plan if an extension is re-

-RULES AND REGULATIONS

(1) A summary of the computations,
assumptions, and judgments used to
determine the reduction of emissions
or reduction of the growth in emis-
sions that will result from the applica-
tion of the control strategy.

(1) A presentation of emission.- levels

_expected to result from application of

each measure of the controi strategy.
(3) A presentation of the air guality
levels expected to result from applica-
tion of the overall control strategy
presented either in tabular form or as
an isopleth map ‘showing expected

-_ma:d.mum concentrations.
" §51.81 Emissions data. ‘ -

(a) The plan must contain a sum-
mary of the baseline lead emission in-
ventory based upon measured emis-
sions or, where measured emissions
are not available, documented emis-—
sion factirs. The point source inven-
toryonwhicht.heaummarylsbased
must centain all sources that emit § or

- more tons of lead per year. The inven-

tory must be summarized in a form
similar to that shown in appendix D.
(b) The plan must contain a sum-
mary of_projected lead emissions for—
(1) At least 3 years from the date by
which EPA must approveé or disap-
prove the plan if no extension under

section 110(e) of the Clean Air Act is

granted; -
(2) At least 5 years from the date by
disap-

quested under sécton 110Ke) ol’ the
Clean Air Act; or.

(3).- Any other longer perlod if re-
quired by the appropriate EPA Re-
glonal Administrator, -

(c) The plan must contain a deserip-
tion of the method used to projeet.
emissions.

(d) The plan must contain an identi-
fication of the sources of the data’
used inrtfie projection o! emissions.

: 551.82 Air quality data,
(a) The plan must contain a sum-

mary of all lead air quality data meu-

ence method, X-ray fluorescence or
any other method' apprv_:ved by the Re-

. glonal Administrator.

(¢) The plan must also contain a tab-

‘ ulation of, or isopleth map showing,

maximum air quality concentrations
based upon projected emissions.

§' 51.83 Certain urbanized areas.

For urbanized areas with measured
lead concentrations in excess of 4.0
pg/m? quarterly mean measured since
January 1, 1974, the plan must employ
the modified rollback model for the

demonstration of attainment as a

minimum, but may use an atmospheric
disperslon model if desired. -

551.84 Areas mnnd slgniﬂcant point
sources.

(a) The plan must contain a calcula-
tion of the maximum lead alr quality
concentrations and the location of
those concentrations resulting from .
the following- point sources for the
demonstration of attainment:

Primary lead smelters.

Secondary lead smelters.

Primary copper smeltera.

Lead gasoline additive plans.

Lead-acid- storage battery manufacturing
plants that produce 2,000 or more batteries

per day. :

Any other stationary source that actually
emits 25 or more tons per year of lead or
%m compowruis measured as elemental

(b) In performing this analysis, the

-State shall use an atmospheric disper-

gion model.

§ 5186 Other areas.’

For each area in the vicinity of an
air quality monitor that has recorded
lead concentrations in excess of the
lead national standard concentration,
the plan must employ the moditied
rollback model as a minimum, but may

ause an atmospheric dispersion model it

desired for the. demonstration of at-
tainment.

§51.86 Data hases.

ured sinee January 1974. The plan - () For interstate mom the—analy-

must include an evaluation of the data
for reliability, suitability for calibrat-
ing dispersion models (when such
- models will be used), and representa-.
tiveness, When possible, the air qual-
fty data used must be for the same ba-

seline year as for the emiaaion inven-

tory.

()4 addlt.ional lead'ur quality data -
are desired to determine lead air con-
centrations in areas suspected of ex-
ceeding the lead national ambient air
quality standard, the plan may include
data from any previously collected ffl-

‘ters from particulate matter high

volume samplers. In determining the

lead content of the filters for control
. strategy demonstration purposes, a

State may use, ln addition to t.he re!er-

sis from each constituent State must,
where practicable, be based upon the
same regional emission inventory and
"air quality baseline.
(b) Each State shall submit to the
appropriate EPA Regional Office with

‘theplan.butnotaapart.o!theplm.

emissions data snd information relat-
ed to point and area source emissions
as {dentified in the "Supplementary
Guidelines for Lead Implementation
Plans.” :

(¢) Alr quality data.

(1) Bach State shall submit to the
appropriate EPA Regional Office with -
the plan, but not as part of the plan,

measured

_all lead air quality data

since January 1, 1974. This require.
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"~ ment does not apply if the data has al-
ready been submitted. -

(2) The data must be submitted In

accordance with ‘the procedures and
data forms specified in chapter 3.4.0 of
the “AEROS User’s Manual” concern-
- Ing storage and retrieval of aerometric
‘data (SAROAD) except where the Re-
glonal Administrator waives this re-
quirement. -

§51.87 Measures.

- (a) The lead control Strat_egy musf

- inelude the following:

(1) A description of each control

measire that is incorporated into the
lead plan; ;

“(2) Copies of or citations to the en- .

forceable laws and regulations to im-
plement the measures adopted in the
. lead plan. . B
(3) ‘A description of the administra-
tive procedures to be used in imple-
menting' egch selected control meas-

(4) A description of enforcement

methods including, but not limited to, -

procedures for monitoring compliance
with each of the selected control
measures, procedures for handling vio-
lations, and a designation of agency re-
sponsibility for enforcement or imple-
mentation,

-$51.88 Data availability,

. (a) The State shall retain all de-

tailed data and caleulations used in

the preparation of the lead analyses
and. plan, make them available for
bublic inspection, and submit them to

~. the Administrator at his request.

(b) The detalled data and calcula-
tions used in the preparation of the
lead analyses. and control strategies
are not considered a part of the lead

. plan.

(Sees. 110, 361(3). Clean Air Act as amended
(42 US.C. 7410, 7601).) -

[FR Doc. 78-28051 Filed 10,-4—’78‘: 846 am]
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[6560-01]

ENVIRONMENTAL PROTECT ION
AGENCY

mcnpmslmsal
mu.ss't—'n -

PROPOSED RULES

plicable -to reference methods, for”~

each pollutant for which a standard
has been promulgated.

- On February 18, 1975, EPA promul-
gated regulations to- establish defini-
tive requirements and procedures by

" which- methods for measuring speci-

" .fled air pollutants may be desighated

' AMBIENT AIR MONITORING REFERENCE AND
EQUIVALENT METHODS FOR LEAD. . .

Neﬁu of ‘Prepesod Rulemaking

AGENCY Environmental Protection‘-
Agency (EPA). ’

" ACTION: Proposed rulemaking. ', :

SUMMARY: On December 14, 1977,
new national primary and secondary
ambient air quality standards for lead
were proposed (42 FR 63076). Atmos-
pheric lead is proposed to be measured

a8 elemental lead, elther by the pro-

posed reference. method or "by an

equivalent method.” The amendments

proposed helow would provide the nec-
essary and appropriate changes io the:
existing equivalent’ method regula-.
flons: (primarily contained in-40° CFR-
Part 53) to allow the designation of -
equivalent methods for measurihg at- -
mospherie lead coneentrations. e

DATES; COmments relative to these
- ‘proposed regulations must be received .
by November 20, 1978. . .

ADDRESS: Send comments to Mr. "

_ Larry J. Purdue, Department E (MD-

78), - Environmental Monitoring and
Support Laboratory, U.S. Environmen-
tal Protection Agency; Research’ Tri-

. angle Park, N.C, 27711, .
FOR FURTHER l:N‘FORMATION -

+ CONTACT:

Mr.
. 541-3076 (PTS 629-3076).

Incidental ' information:. The pro-
posed reference method for measuring -
atmospheric lead, as well as much as-
sociated information, was published in
the December 14, 1977, issue of the -
* FEDERAL REGISTER (vol. 42), sta.rting on
page 63076.

SUPPLEMENTARY INFORMATION
BACEGROUND

When the first national a.mblent. alr
quality standards were promulgated in
1971 (36 FR 8186, Apr. 30, 1971), EPA
established the concept that measure-
ments of ambient air pollutants used
to determine compliance with the -

. standards must be made with either a
‘specified “referenceé method” or with

an alternate method which could be

" ‘shown to be “equivalent” to the: refer-

ence method. The alr quality stand-
ards are now contained in part 50 of
title 40 of the Code of Federal Regula-
tions (40 CFR Part 50). Appendixes to
part 50 specify either a prescribed ref-
erence method, or a measurement
principle and calibration procedure ap-

Larty Purdue. telephone . 919~ -

“reference methods” or “equivalent
methods” (40 FR 7044, Feb, 18, 1975).
These regulations are contained in 40

CFR Part 53, Originally these "“equiva- -

lency” regulations were applicable

© only to methods for measuring SO,
'CQ, and photochemeial oxidants (O,),

hut were . subsequently amended to
cover methods for NO, as well (41 FR

- §2892, Dec. 1, 1976). -

On December 14, 1977, EPA pro-
poaed amendments to 40 CFR Part 50

"to establish new national primary and

secondary ambient air quality stand.

ards for lead. Also proposed was & new .
appendix to part 50.specifying a refer- -
ence method for measuring' atmos-
pheric lead. The method proposed
- measures the lead content of suspend-

ed particulate matter collected on

glasa fiber filters usipg high volume- -

samples. The lead is extracted from

. the particulate matter and measured
by atomic absorptlon spectroscopy. .

The procedure proposed is necessarily
very restrictive and specific in order to
maintain the high level of accuracy

and ' reproducibility and the low level.
of variability requisite for a reference

method. However, other procedures

are available for measuring lead which
are likely to be as good as the refer-

ence method and may be advanta.

geous to particular users, For example,

using the same sampling procedure as

the reference method Chigh volume -

sampler), several alternate analytical
principles " (flameless atomic absorp-

tion, optical emission spectrometry,.

and anodi¢ stripping voltametry) are
known to be suitable for lead analysis.
If these alternate procedures can be
designated as “equivalent” methods,

_then users would have much more

flexibility in_.selecting a. method for
lead measurements which fits their

. own circumstances of available equip--

ment, personnel, and expertise,

Also, EPA sees no reason why lead
measurements must be restricted to a
particular sampling technique, such as
the high volume sampler. For exam-

ple, low volume particulate samples -

can be analyzed for lead by X-ray flu-
orescence. Other non-high-volume
techniques may also be available or

under development. By allowing for-
. the possibility of qualifying such alter-

nate methods as eguivalent methods,
EPA hopes to perinit and encourage
continued advancement in the tech-
riology of measuring atmospheric lead.

For the reasons given above, EPA -
believes it is advantageous to propose
appropriate amendments to 40 CFR.

Part 53 to extend the equivalent
method regulations to cover methods
for measuring lead in the atmosphere.
. Since most, if not all, candidate equiv-
alent methods for lead are likely to be
manual methods, EPA expects rela-
tively little initial incentive for com-
mercial organizations to- apply for
equivalent method determinations.
Consequently, - most ‘equivalent
method- applications-for lead methods
will have- to be originated by-.EPA
under 558 7 “Testing of ‘Methods at
the Initiative of the Administrator.,”
Specifically, EPA intends to pursue
designation. of some of the methods
~noted earlier, which are already in use
among some monitoring agencies.
These would include methods which
use the same sampling procedure as
the reference method, but use alter-
nate analytical principles such as fla-
meless atomic absorption, optical emis-
slon spectrometry, and anodic strip-
ping voltametry. Direct analysis of.
high volume ﬂlters_by X.ray fluores-
cence is also a likely candidate method
for early designation by EPA.

Gi:":mm. APPROACH

" As suggested above, any ‘method
which purports to measure atmospher-
ie'lead could be considered as a candi-
date equivalent method, regardless of
- the sampling procedure or analytical
technique used. To be designated as an
equivalent method, the candidate -
, method must demonstrate a “consist-
'ent relationship” to the reference
method. This is done by tiking simul.
taneous measurements.. with both
methods in accordance with the proce-
dures and requirements to be specified
In 40 CFR Part 53. In addition, the
candidate method must also demon-
strate adequate precision among re-
peated analyses of the same sample,
Since the proposed reference
method provides 24-hour integrated
measurements, candidate methods
would have to be compared on that
basis. Shorter term integrated meth-
ods ¢r even automated methods could
be considered as candidate methods.
But only 24-hour averages could be
compared 1o the reference method.
Therefore, any subsequent designation
of such a method as an equivalent
method would- apply only to 24-hour
averages.

. AMENDMENTS TO 40 CFR. Parr 51

Paragraph (a) of §51.17a provides
general requirements for air quality
monitoring methods used by States in
their implementation plan monitoring
networks. Subparagraph (1) requires
use of reference or equivalent methods
for SO, CO, O, and NO,, and would
be amended to also include lead. Sub-
paragraph (3) provides certain "grand-
father” periods for use of existing
methods for 80.. CO, O,, and NO,. It.
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would be amended by adding a similar

“grandfather” provision allowing ex-
.Isting methods for lead to be used
until February 18, 1980—the same ex-
piration date as that for existing
methods for SO,, CO, and O,,

AMENDMENT TO PART 53 .

' Subbart C of part 53 contains the
test procedures prescribed for deter.
mining a consistent relationship be-

tween the reference method and a ¢an-

“didate equivalent method. Since these

tests procedures were originally de-

signed for gaseous pollutants, several
significant changes and additions are

required to adapt the procedures for .

lead, . '

DETERMINATION OF CONSISTENT
) RELATIONSHYP )

Section 53.30, paragraph (a) pertain-

ing to the determination of a consist-
ent relationship would be changed to
Indicate - that the specifications for
lead appear in a separate table (table
C-3) than the specifications for 80,
CO. 03. and NO,. - ’ - .

TEsT STTE -

Section 53.30, paragraph (b), per-
taining to test sites would be changed
in several ways, Pirst,; the Paragraph

would be subdivided to differentiate.

the various requirements applicable
to: (1) All methods, (2) methods for
gaseous pollutants, and (3) methods
for lead. Multiple test sites would be
allowed for lead methods in order to
facilitate measurements in the Te-
quired range, since pollutant augmen-
tation would not be feasible for partic-
ulate methods. Also, a new provision
would allow an applicant to request
approval of the test site or sites from
EPA prior to conducting the tests,

A final minor change proposed for
baragraph (b) would delete the stipu-
lation that test sites be “» » » away
from large bodies of water * * “." This
thange has nothing to do with lead,
but is prompted by general confusion
among applicants as to its specific
meaning. Since the requirement is riot
essential. the.current revision of the
paragraph provides a good opportuni-
ty to eliminate hoth the stipulation
and the confusion, .

OTHER GENERAL PROVISIONS

Paragraphs (c),"(d), and (e) of §53.30
would also be revised and reorganized
to reflect”the differences in Tequire-
ments for methods for gaseous pollut-
ants and for lead particulates, Revised
paragraph (c) specifies the general re-
. quirement for simultaneous measure-
ments at the test site in each of the re-
quired concentration ranges indicated
by tables C-1 or C-3. Paragraph (d)
would be revised and subdivided to
clarify the different requirements for

’

PROPOSED RULES

sample collection. Subparagraph (1)
Indicates the general requirement for
homogenous samples. Subparagraph
(2) specifies the use of a common dis-
tribution manifold and allows artificial
pollutant. augmentation for gaseous
pollutants. Subparagraph (3) specifies
the relative location requirements for
lead samplers. And paragraph (4)
would specifically allow the use of a
common sample when the candidate
method uses a sampling procedure
identical to that of .the reference
method. Finally, the present para-
graph (d) on “Submission of Test Data
* * *» would be changed to paragraph
(e), ) ‘

TEST CONDITIONS

In §53.31 on “Test Conditions,”
baragraphs (a), (e), and (d) would be
revised slightly to clarify certain dif-
ferences between gaseous and particu-
late methods, and to clarify the re-
quirements pertaining to ecalibration
and range. .

TEST PROCEDURE

- Because the test. procedures being
proposed for lead -differ considerably
from those for gaseous pollutants, ex-
Isting §53.32 would-be retitled “TPest
Procedures for Gaseous Pollutants”
and a new §53.33, “Test Procedures
for Lead,” would be added The pro-
bosed new § 53.33 is similar in form to
§53.32, but the specific requirements

for lead methods differ in several ways .
“from the requirements for gaseous.

pollutant methods, First, a new table
C-3 summarizes the test specifications
pertinent to methods for lead. Only

one concentration range is specified,

Into which five or more of the mea-
surements must fall. The difference

.. Specification for lead is specified as a~

percent of the reference method mea-
surement, as opposed to the fixed, ab-

solute values specified for gaseous pol-
lutant methods. An accuracy specifica-.

tion for the reference method based
on analysis of audit samples supplied
by EPA is specified. In addition, a per-
formance specification for analytical
Precision 1s also being proposed to
apply to lead methods,

Because most methods for lead pro-

vide a result only after collected sam-

bles are analyzed in a laboratary, the .
. test acceptance criteria are based on a
single sampling plan rather than the -

double sampling plan prescribed for
gaseous pollutant methods. Ten or
mmore (simultaneous) samples are col-

lected and analyzed to provide at least -

five samples which fall into the re-
quired range of 0.5 to 4.0 ug/m* Each
sample is analyzed three times and the
results of all.samples. in the range are
subjected to both t Precision test
prescribed In paragraph’ (e) and the
consistent relationship test prescribed
in paragraph (). For the . candidate
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method to qualify for.designatic;n, no
test failures would be permitted in
either test.

" PUBLIC PARTICIPATION

Interested persons are invited to
comment on any aspect of these pro- -

" posed amendments. Comments should

be submitted in duplicate and must be
received by November 20, 1978. Ad-
dress comments to Mr, Larry Purdue, -
Department E (MD-76), Environmen-
tal Monitoring and Support Labora-
tory, U.S. Environmental Protection
Agency, Research Triangle Park, N.C.

* 21711,

Dated: September 29, 1978. -

. DovgrLas M. CosTLE,
Administra._tor.

It is proposed to amend chapter I,

- title 40, Code of Federal Regulations,

as follows:.

PART 51—REQUIREMENTS FOR PREPARATION,
ADOPTION, AND SUBMITTAL OF IMPLEMEN-
TATION PLANS

‘1. In §51.17a, paragraph (a) is
amended by revising the first sentence
of paragraph (a)X1) and adding a sen-
tence to the end of paragraph (a)3) to
read as follows: .

§5117a Air quality monitoring methods.

* (a) General requirements. (1) Except
as otherwise provided in this para-
graph (a), each method for measuring
80, CO, Q,, NO,, or lead used for pur-
poses. of §51.17a shall be a reference
method or equivalent method as de-

- fined in § 53.1 of this chapter, * * *

(2) «-aae
(3) *** Any manual method for

- lead tn use before (date of promulga-

tion of these amendments) may be
used for purposes of §51.17(a) until
Februa.;-y 18, 1980. :

PART 53— AMBIENT AIR MONITORING
* REFERENCE AND EQUIVALENT METHODS

2. In §53.30 the last sentence of
paragraph (a) is deleted and new sub-
paragraphs (1) and (2) are added; and
baragraphs (b), (e), (d), and (e) are re-
vised to read as follows:

§ 53.30 Generﬂ provisionn.‘

(a) * ®. A )

(1) A consistent relationship is
shown for SO,, CO, 0., and NO; meth-
0ds when-the differences between: (i)
Measurements made by a candidate

.manual method or by a test analyzer

representative of a candidate automat.-
ed ‘method, and (i) measurements

.made simultaneously by a reference

method are less than or equal to the
value specified in the last column of
table C-1,

(2) A consistent relationship s
shown for lead methods when the dif-.
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ferences between: (i) Measurements
made by a candidate method, and (4D
measurements made . simultaneously
by the reference method are less than
or equal to the value specified in table
C-3. . : : .
(b) Selection of lest sites.—(1) All
methods. Each test site shall be in a
predominately urban area which can

be shown to have at least moderate -

concentrations of .various pollutants.
The site shall be clearly identified and
shall be justified as an appropriate
test site with suitable supporting evi-
dence such as maps, population densi-

ty data, vehicular. traffic data, emis- -

sion inventories, pollutant mesasure-
ments from previous years, concurrent
pollutant measurements, and wind or
weather data. If desired, a request for

.approval of the test site or sites may

be submitted prior. to conducting the
tests. The Administrator may In his

discretion select a different site (or

sites) for any additional tesis he de-
cides to conduct. - ‘ :

(2) Methods for gaseocus pollutants.
All test measurements are to be made
at the same test site. If necessary, the
concentration of pollutant in the sam-
pled ambient air may be augmented

_with artificially generated pollutant to

facilitate measurements in the speci-
fied ranges. (See paragraph (dX2) of
this section.) " . :

(3) Methods for lead Test measure-
ments may be made it any number of

‘test sites. Augmentation of pollutant

concentrations Is not permitted, hence
an appropriate test site or sites must
be selected to provide lead concentra-
tions in the specified range. Test sites

for lead measurements must be be-

tween 5 and 100 meters from the edge
of a heavlly traveled roadway. '

(¢) Test altmosphere. Ambient air
sampled at an approriate test site shall’
be used for these tests. Simultaneous

concentration measurements shall be .

made in each of the concentration
ranges specified in table C-1 or table
c3 - - )

(d) Sample collection.—(1) All meth-

PROPOSED RULES

sample measured by the eandidate and
reference methods under test -shall
consist of not less than 80 percent am-
bient air by volume. Schematic draw-
ings, physical. illustrations, descrip-

tions, and complete details of the.

manifold system 'and the augmenta-

tion system (if used) shall be submit-’

ted, ‘
(3) Methods . for lead. The Intake
- points of the candidate and reference
samplers for lead shall be'located be-

tween 3 and 5 meters apart, and be-:

tween 1.5 and 5 meters above ground
level. | '

(4) Methods lemploying a common

sampling procedure, Candidate meth-

ods which employ a sampler and
sample collection proceduré which are
identical to the sampler and sample
colection procedure specified in the
reference method may be tested by
analyzing common samples in accord-
ance with the candidate and reference
analysis procedures. The common
" samples are to be collected according
to the sample collection procedure
specified by the reference method, and
must be divided such that identical
portions are analyzed by the analysis
.. procedures of the two methods. -~
(e) Submission af test data and other
information. All recorder charts, call-
bration data, records, test results, pro-
- pedural descriptions and details, and
other documentation obtained from
(or pertinent to) these tests shall be

-identitied, dated, signed by the analyst -

performing the test, and submitted.

3. In § 53.31, paragraphs (a), (c), and
- (dX1) are revised to read as follows:

§53.31 Test conditions. )

(a) AU methods. All test measure-
ments made or test samples collected
‘by means of a sample manifold as
specified in, §53.30(d)2). shall be at a
room temperature between 20" and 30°
C, and at & line voltage between 1056
and 125 volts.  All methods shall be
calibrated as specified in paragraph (¢)
of this section prior to initiation of the

ods, All test concentration measure- ' testa.

ments or samples shall be taken in

such a way that both the candidate

method and the reference method re-

celve air samples that are homogenous

or as nearly identical as p! :

(2) Methods for gaseous pollutants.
Ambient air shall be sampled from a
common intake and distribution mani-
fold designed to deliver homogenous
alr samples to both methods. Precau-
tions shall be taken in the design and
construction of this manifold to mini-
mize the removal of particulates and
trace gases, and to insure that identi-
cal samples reach to two methods, I
necessary, the concentration of pollut-
ant in the sampled amblent air may be
augmented with artificially generated
pollutant. However, at all times the air
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(¢) Calibration. The reference
method  shall be calibrated according
to the appropriate appendix to part 50

of this chapter (f it is a manual.

method) or according to the applicable
operation manual(s) (it it is an auto-
mated method). A candidate manual

. method (or portion thereof) shall be
calibrated if such calibration 1s a part
of the method, * * *

(d) Range. (1) Except as provided in

paragraph (dX3) of this section, each
method shall be operated in the range
specified for the reference method in
-the appropriate appendix to part 50
(for manual reference methods), or
specified in table B-1 of this part (for
‘automated reference methods). -

[N

4. In §53.32; the title of the section
is revised to read as follows:

$52.32 Test procedures for gaseous pollut-
ants. . oo

. » . - - »

.5. Section 53.33'is added to read as
follows:

§53.33 Test procedure for lead methods.

(a) Semple collection. Collect simul-
taneous 24-hour samples (filters) oi
Jead at the test site or sites with both
the reference and candidate methods
until at least 10 filter pairs have been
obtained, If the conditions of
§ 53.30¢d)(4) apply, collect at least 10
common samples (filters) in accord-
ance with § 53.30(d)X(4) and divide each
to form the filter palrs.

(b) Audit samples. Three audit sam-
ples must be obtained from the Direc-
tor, Environmental Monitoring and
Support Laboratory, Department E,
U.S. Environmental  Protection
Ageney, Research Triangle Park, N.C. -
27711. The audit samples are % x 8-
inech glass fiber strips containing
known amounts of lead at the follow-
ing nominal levels: 100 pg/strip; 300
ug/strip; 750 ug/strip. The tirue
amount of lead in total pg/strip will be
provided with each audit sample.

(¢) Filter analygis. (1) For both the
reference method and the audit sam-
ples, analyze each filter extract 3
times in accordance with the reference
method analytical procedure. The
analysis of replicates should not be
performed sequentially (l.e., and single
sample. should not be analyzed three
times in sequence), Calculate the indi-
cated lead concentratons for the refer-
ence method samples in pg/m? for
each analysis of each filter. Calculate

" the indicated total lead amount for

the audit samples in pg/strip for each

 analysis of each strip. Lable these test

resulta a8 Ru. R|.. Rlc: R’A. R’lr A v oy
Qe Qg Qs - -+ » Where R denotes
results from the reference method

~samples; @ denotes results from the

audit samples; 1, 2, 3 indicates filter
number and A, B, C indicates the first,
second, and third analysis of each
filter, respectively. )

(2) For the candidate method sam-
ples, .analyze each sample filter -or
filter extract three times and calcu-
late, in accordance with the candidate
method, the indicated lead concentra-
tion In pg/m? for each analysis of each
filter. Label these test results as C,,,
Cu, Cuc, - . » Where C denotes results
from the candidate method. (For can-

. didate methods which provide a direct
measurement of lead concentrates
without a separable procedure,
- C.A=C.Q-C|c. CIA= CQa = Cac. ete.)

(d) For the reference method, calcu-

- late the average lead concetration for

each filter by averaging the concentra-

-




tions calculated from the three analyses: =~

Rip * Rig + R

PROPOSED RULES  ~

' _ .' Ry ave" ﬁ_ic ' where.i is w_:}‘_\e fif!'ter number.

(e) Disregard all filter pairs for
which. the lead concentration as deter-
 mined in the previous paragrapgh (d)
by the average of the three refererce
method determinations, falls outside
the range of 0.5 to 4.0 pg/m> All re-
maining filter pairs must be subjected
to both of the following tests for preci-
sion and consistent relationship. At

* least five filter pairs must be within -

R; .max - R, min
PR i
Ri R'T ave

where i indicates-the filter number,

(2) If any reference mthod precision
value (P,) exceeds 15 percent; the pre-
¢ision of the reference method analyt-
ical procedure is out of control Cor-
rective action must be taken to deter-
mine the source(s) of imprecision and
the reference method determinations
must be repeated according to para-
graph (c) of this section, or the entire
test procedure (starting with para-
graph (a)) must be repeated.

(3) If any candidate method preci-
sion value (Py) exceeds 15 percent, the”
candidate method fmils the precision
test. ce e o

(4) The candidate method - passes’
this test if all precision values (ie., all
Pr's and all P’s) are less than 15 per-
cent. Tt e
- (g) Test for accuracy. (1) For the
au samples calculate the average
lead’ concentration for each strip by
averaging the concentrations caleulat-
ed from the three analyses: . -. .

0 ave = A %ip * Oc,
i

where i is audit sample number. ,

x 100%, where

nhumbers from 1 to 9 for the nine passi-
ble difference combinations for the
three determinations for each methed
(J= A, B, C, candidate; k= A, B, C, ref-
erence). - :

(2) If none of the percent differences

(1)) exceeds +20 percent, the candi-
date method passes the test,

(3) If one or more differences (D) ex-
ceeds 20 percent, the ecandidate
method fails the test for consistent re-
lationship. ) :

(1) The candidate method must pass

x 10_0%, or PC'i

[ dure (starting with

the 0.5 to 4.0 ug/m* range for the tests
to be valid. - . :

(£) \Test for precision. (1) Calculate
the precision (P) of the analysis. (in
percent) for éach filter and for each
method, as the maximum minus the
minimum divided by the average of
the three concentration values, as fol-
lows:

Ci max - Ci min

=——Ta—vg-—-)(1007:,
R | :

- Calculate fhe bercent diﬁ'etence (D,

between the indicated lead concentra-

_tion for each audit sample and the

true lead concentration (T,) as-follows:

_Qave T, -

. Dy x 100

qf

_ @ I any difference value (D) ex-
ceeds +5 percent the accuracy of the
-reference methed analytical procedure

"is out of control. Corrective action

must be taken to determine the source
of the-error(s) (e.g., calibration stand-
ard discrepancies, extraction problems,
etc.) and the reference method and
audit -sample determinations must be

repeated according to paragraph (e) of

this section or the entire test proce-
.. paragraph (a))

must be repeated, - ,
(h) Test for consistent relationship.

- (1) For ‘each filter patr, calculate all

nine possible percent differences (D)

- between the reference and candidate

methods, using all nine possible combi-

nations of the three determinations -

(A, B, and C) for each method, as:

~

i.1s the filter number, and n

both the prerision test and the consist-
ent relationship test to qualify for des-
i_gna_tio‘n 43 an equivalent method.

Tasm C-3—Txst Sﬁcxncanons ror Lean

MrrHODS :
Coneentration range. wg/i— ... . 0.5 to 4.0
Minimum number of 24.hr measure- ’

Hent - &
Maximum analytical precision, percent... 18
Maximum analytical accuracy, percent.., =5
‘Maximum differencs, percent of refer.

ence method. ;. =20

(FR Doc. 78-28052 Filed 10-4-78; 8:45 am)_
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IMPLEMENTATION PLANS FOR LEAD

" NATIONAL AMBIENT AIR QUALITY STANDARD

Proposed Requiromenis for Ambient Air Quai-
ity Monitoring in the Vicinity of Certain Laad
Paint Sources; Advance Nofice of Proposed
Rulemaking -

AGENCY: Environmental Protection
Agency. :

ACTION:. Advance notice of ‘proposed
rulemaking. -

SUMMARY: This is an advance notice
of EPA's intent to propose regulations

" that would require the State imple-

mentation plans (SIP's) for attain-
ment and maintenance of the national
ambient air quality standard (NAAQS)
for lead to provide for the owner or
operator of each primary or secondary
lead smelter or primary copper smelt-
er to establish a lead air guality roni-

toring. system in the vicinity of the -

source and report the data to the

. State. EPA intends to propose this re-

quirement partly in response to a com- -
ment received cn the proposed lead
implementation plan requirements of
December 14, 1977 (42 FR 62087, but
mainly as the initiation of a procedure
Tor obtaining information concerning
the nature, extent, and impact of fugi-
tive lead emissions from the smelters
since very little accurate information
is "currently available. The intended
effect ol this requirement would be to
obtain sufficient air  quality data
around the subject sources to deter-
mine if they are causing violations of
the lead NAAQS. If violations are re-
corded, the States and EPA will deter-
mine whether additional or alternative
control sirategies would be adequate
to attain and maintain the NAAQS for -
lead. / -

DATES: Comments on this advance
notice must be received on or before
December 4, 1978, Comments submit-
ted in duplicate will facilitate internal
distribution and public availability.

ADDRESSES. Persons may submit
written comments . on - this advance
notice to: U.S, Environmental Protec-
tlon Agency, Office of Air Quality
Planning and Standards, Control Pro-
grams Development Division (MD 15),
Research Triangle Park, N.C, 27711,
attention: Mr. Joseph Sableski. EPA
will make all comments received on or
before December 4, 1978, available for
public inspection during normal busi-
ness hours at: EPA Public Information

Reference Unit, 401 M Street SW.,

Room 2922, Washington, D.C. 20480.
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FOR. FURTHER INFORMATION
_CONTACT: . .

Mr. John Silvasl US Envlronmen- :

tal Protection’ Agency, Office-of Air

. Quality Planning -and. Standards, .

Control Programs Development Di-
vision (MD 15), Research Triangle

Park, N.C. 27711, telephone: Com.
mercial--919-541-5437; F'I{S—-’—G29-
5437. - | . .

SUPPLMNTARY INFOR.MATION
~ Bacxaaom '

In another part of this anm.u. Rreg- -

1sTER, EPA promulgated the national
ambient air . quality standards
(NAAQS) for lead and_requirements
for the preparation, adoption, and sub-

mission of State implementation-plans.

—(STP's) for the aftainment and mainte-

.nance of those standards. Further in-
formation about the standards and the
SiP’s appears in those notices. .

States must now prepare-and submit"

to EPA within 9 months SIF's that
demonstrate that the NAAQS will be
attained. In doing so0, the States will
have to ‘quantify the lead emissions
from sources and determine the effect -
of those emissions on the ambient air
concentrations. - For emissions that
_originate from stacks or tillpipes, the .
. quantification can be-done with a fair
degree of accuracy. For emnissions that
-originate from other than a primary
exhaust system, such as through a

plant’s deors, windows, leaks In equip:~

ment, and so forth, the quantification
is far more difficulat. Such emissions
- - are commonly- called fugitive emis-

- ‘slons. Fugitive emissions. -are cutncu.lt

.to quantify accurately since they are -

dependent on a wide range of site:spe- -

L elfie parameters, such as the lead con-

tent of the raw materials used in the

process; number and size of open win.

dows, doors and vent; wind speed and
direction; rainfall; and so on—factors
other than process throughput or pro-
duction rates. :

Furthermore. there has not been
much lead air quality data gathered
around sources of these fugitive emis-
sions. Also, there have never been.any

specific requirements in the.regula- -

‘tions that apply to SIF's for requiring
~such data to be collected around indi-

vidual -sources. Consequently, there is -
little accurate information concerning
. the amounts of fugitive emissions and

- the ambient air lead levels In the vicin- ~
ity of sources of large amounts of lead
emissions. EPA’s assessments of the

.environmental -and economic impacts
of the lead NAAQS' 1,2 indicate that
several categories of sources that emit
predominantly fugitive lead emissions

have the potential for the greatest air .

. . mentioned categories. '
"~ would- require the subject sources to

PROPOSED RULES -

qua.lity unpacts 'I‘he categories of con-
cern are primary and secondary lead
smelters and primary copper smelters.

NATURE OF Pnorosa'l. "

EPA Intends to propose regulatlons
to enable the States. and EPA tfo.
" obtain an air quality data base needed:,
to deterinine compliance with- the
NAAQS' around sources in the above-
The regulation .

-~ establish ‘an operate an.air quality
monitoring system in- the vicinity of
the sources. If the ambient data re-
veals tht concentrations. are not as
high as had originally been predicted
when the State developed its initial
lead SIP, and the source has not yet
implemented the control called for in
that SIP, the State may wish to revise
its SIP to- require less stringent con-
trol,. t.hereby requiring a lesser burden
on the source. Conversely, If the ambi- -
. ent -data reveals that conceitrations
greater than the NAAQS' occur after.
‘the control strategy in the SIP has
been implemented, EPA could require
the State to revise the SIP to require
additional control of the sources.

The regulations would réquire that
the method of sample collection . be.
‘the reference method as defined in 40
CFR. Part 50; this method is the high- -

- volume sampler. No other collection -

methods woud be allowed for monitor- -
ing In the vicinity of point sources, "
-since, it. appears’ that other samplers-
would not sample the same quantity

. 'of larger particles that the high-

volume sampler would collect. The
analysis method eould be thé refer-
ence method or an equivalent method -
a8, defined in 40 CFR Part. 50, The..

- gources would also' have to: obtain cers-.-

‘tain meteorological data to. properly
locate the samplers.

EPA:intends to restrict this requlre-
ment only to- primary and secondary ..

. lead smelters and primary copper -
- smelters because EPA imodeling stud-

fes (*). of- the six major lead peint -
source categories (the. other three:
being gasoline additive plants, lead- .
acid hattery manufacturing plants,
and gray iron foundries) ifidicate that
these three categories have a potential
for an air quality impact that far es-
ceeds that of the sourcea n t.he other
categories.

. EPA- would require the Stat.es to
place the requirement. for monitoring .
- directly on the source owners and.op-
erators, using the authority of section-
: 114(aX1XC) of the Clean Air Act. This

_section authorizes the Administrator

to require any source subject to a re-
quirement of the Act to “* * * install,
use, and maliitain such monitoring. -
equipment or methods * * ** The im-
plementation plan would- have to re--
quire the source owners or operators.
to periodically report a summary of

the data to the States. and EPA. The
data would then he used to determine
whether a future plan. revision is indi-
cated.”

The a.mount of ambient point source
‘monitoring needed would vary and
depend  on the number of emission

points at the source, the emission pat- ..

terns, the topography, and the meteo-
rology. EPA- will develop a_ guldance
manual on the number, siting, and op-

eration of mohitors around point

sources, EPA estimates that the guid-
ance. will recommend that a network

- of about five samplers be placed in the- '

vicinity of each source to which the
regulation applies. States would have
9 months after the promulgation of
this requirement to revise their lead
implementation plans to require the
monitoring around the selected point
sources. The sampling network would
then have to be in place within 1 year
after the date required for submission

of the plan revision to acecount for this-
requirement if sufficient meteorclogi- -

cal data were'available for use in siting
the monitors. If the meteorological
data were not available, the source

may have to collect a year’s worth of -

data before siting the a.ir quality moni-
tors.

EPA solicits comment.s on any issues
concernlng the intended proposed ru-
lemaking and particuarly solicits com-

.ment.s on the following topics:

* The need for. the requirement for
ambient monitorlng in the vicinity of

‘the "lead' point ' sources. mentioned

above or:alternatives to this require-

‘ment that will accomplish the objec-
_tive of obtaining more accurate data

concerning these sources.
Other. sources around which EPA
shoul.d require ambient monitoring.
The criteria for the number, oper-
- ation, and location of the samplers.

The criteria for the length of period

of each sampler, sampling frequency, -

‘and duration of the existence of the

_ sampling system.

Procedures for accounting for other
sources in the vicinity of the source,
including roadways. .

Procedures for accounting for com-
plex topography.

Procedures for accounting for mete-

orological conditions and obta.injng
meteorological data.

~ Procedures - for -accounting for the
nature and magnitude of Iugltive emls
slons, -

Procedures for accounting Ior back-'

ground concentrations. .
Procedures for a.ccountmg for source

- configuration.

Procedures for reporting the collect-
ed.data to the State and EPA.

The time allowed for revision of the

State implementation plan to account .

for the requirement,
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Time allowed for compliance with
the requirement contained in the im-
plementation plan,

Whether the burden of responsibili- -

ty should lie with-the State agency or
with the source.

The cost to the States or the sources -

for compllance with these require-
ments. . .

EPA intends to propose rulemaking
on this matter by December 1978, and
intends to make available for publice
review at the same time a draft of the
detalled . guidance on ambient lead
monitoring in the vicinity of lead
point sources. -

PueITIvE EMISSION FACTORS

Also, EPA intends to develop more
accurate emission factors that relate
the operation of a source to the
amount of fugitie emissions the source
generates, These factors will not be
available, however, until some time
after the States must submit their im-
bplementation plans, Therefore, the
States- will have to rely on available
fugitive emission factors to perform
their air quality analyses in support of
their implementation plans or develop
. their own factors based on any data
that may be availdble, such as emis-
sion factors for total particulate

L

PROPOSED RULES

‘matter and information - concerning

the lead content of that particulate
madtter.

Alternatively, States could develop
their own emission factors based on
field studies, There-are several meth-
ods for doing this. (3,4,5) R

After EPA develops emission factors
for’ fugitive: lead emissions, States
could then determine whether their
initially developed plans require too
much or too little_control; they could
then make any necessary adjustments
to their implementation plans through
revisions of those plans. The initial
blan could require that sources phase
in their control fairly slowly so that
significant resources are not expended
by the sources before EPA develops its
fugitive emission factors, '
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1. National Ambient Air Quality Standard
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ard: U.S. Environmental Protection Agency,
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3. Technical Manual for the Measurement -
of Pugitive Emissions: Upwind-Downwind
Sampling Method for Industrial Pugitive
Emissions. [J.8. Environmental Protection
Agency, Industrial and FEnvironmental Re-
search Laboratory, Research Triangle Park,
N.C. Apri] 1976. Publication No. EPA-600/1- .
76-089a.
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pling Method for Industrial Fugitive Emis-
sions. U.S. Environmental Protection
Agency, Industrial and Environmental Re-
search Laboratory, Research Triange Park,
N.C. May 1976. Publication No. EPA-600/2-
76-089b, .

5. Technical Manual for Measurement of
Fugitive BEmissions: Quasi-Stack Sampling
Method for Industrial Fugitive Emissions.
U.S. Environmental Protection Agency, In-
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(Secs. 110, 114¢a)(1), and 301(a) of the Clean
Alr Act as amended (42 U.S.C. 7410, 7417,
and 7601).)

Dated: September 29, 1978, -

‘DovucLAs M. COSTLE,
Administrator.

(FR Doc. 78-28053 Filed 10-4-78; 8:45 am]
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e \\ - Jike to know
- - ; \ ' - . ifény;:h_a_nges have been made in
. ‘. " : - certain titles of the CODE OF

FEDERAL REGULATIONS without
reading the Federal Register every
~ day? If so, you may wish to subscribe

to the LSA (List of CFR
Sections Affected) the ‘‘Federal
Register Index," or both.

' _LSA (List of CFR Sections Affected)
$10.00

per year

The LSA (List of CFR Sections
Afected) is designed to lead users of
the Code of Federal Regulations to
amendatory actions published in the
" Federal Register, and is issued
monthly in cumulative form. Entries”
indicate the nature-of the changes.

" Federal Register Index $8.00
. . per year

) - : Indexes covering the
contents of the daily Federal Register are
isswed monthly, quarterly, and annually.
\\ Entries are carried primarily under the

. \ : names of the issuing agencies. Significant

- \\ §\ : subjects are carried as cross-references.
\ \? A finding aid is included ;;| -each publication which lists
\ \ ' Federal Register page numbers with the date of publication
\: . : in the Federal Register.

. \ \ . Note to FR Subscribers: FR Indexes and the
" ! - \ . LSA (List of CFR Sections Affected) will continue
- to be mailed tree of charge to regular FR subscribers. g
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